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In Industrial Electronics, Radio and Television Maintenance, Broadcast 
Station Operation, Commercial Radio Qualification for Ships and Aircraft, 
Mobile Radiotelephone Communications, the experience and knowledge 
required to cope with jobs in any of these highly paid specialised fields, 
comes through training with the Marconi School. 

Only through following the correct syllabus of training can the know- 
ledge be gained to take full advantage of positions in any one of these 
high interest careers. 

Consult Australia’s oldest established and leading radio college. 


ELC UNSSAN DESR Ors ile COU PONE CID Ata © 


SCHOOL Ort 
WIRELESS | 


Please send me without obligation your prospectus. 


MARCONI SCHOOL OF WIRELESS 
Conducted by 
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COVER PICTURE | 


This month’s cover shows normal 
and enlarged views of a magnetic 
core matrix store or “memory” 
made by The Plessey Company 
(U.K.) Limited. Modern digital 
computers use banks of matrices 
like that pictured for rapid-ac- 
cess storage of binary informa- 
tion. Compared with other types 
of storage device they offer the 
advanages of compactness, rug- 
- gedness, relative cheapness and 
random access. (See page 61.) 
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“MICRO” HERE TO STAY 


A RECENT meeting _of the Institution of Radio and Electronics. 
™ Engineers, Sydney Division, took the form of a discussion night on 
microelectronics — that aspect of electronic technology concerned with 


highly miniaturised electronic circuits. 


I came away from the meeting with the firm impression that the 
techniques which are being evolved around microelectronics must have 
an ultimate and revolutionary impact on the entire industry; that such 
a revolution is as inevitable and logical as it is bewildering to those who 
have spent a lifetime among “conventional” components and techniques. 

It is inevitable, because the world electronics industry must continue 
to develop “micro” structures to meet its huge commitments to military 
and space programs, avionics, computation, medical electronics and other 
such activities. And having, under pressure, evolved components, structures 
and techniques which are more compact, more reliable and often cheaper 
than conventional techniques, the ‘thinking and the engineering concepts 
will spill over into the entertainment field, with which so many are 


concerned, 


Microelectronics is logical because electrons, the tiniest of all particles, 


-do not need bulky components to control their activity. 


Let’s face it: 


Most of our traditional components have inherited their dimensions and 


thinking from the tools and techniques of other industries. 


Diodes and 


transistors have opened up a whole new scale of dimensional reference and 
have abundantly demonstrated that electrons can be marshalled more 
efficiently, more reliably and potentially more cheaply in a “micro” en- 


vironment. 


But the engineer, the technician and the hobbyist, who has not been 
preconditioned to this by recent study, has to re-shape his thinking on 


two major counts: 


He must come to grips with the concept of micro- 


dimensions, and he must begin to think in terms of integrated circuit 


blocks, modules and systems engineering. 
- from manipulating individual components, the elementary problems of 


He must shift his emphasis 


bias networks and so on, to the manipulation of prefabricated circuit 


blocks toward more ambitious ends. 


Only by such deliberate self-orientation can the bewildering aspect of 


microelectronics be erased. 
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INSTROL 


A COMPLETE RANGE OF EQUIPMENT 
CABINETS AND SPEAKER ENCLOSURES 


“& —_|NSTROL-PLAYMASTER BOOKSHELF SPEAKER SYSTEM 


It's amazing, the reproduction is unbelievable for sa little cost. Magni- 
ticent bass response with extreme clarity in the upper register. Perform- 
ance equivalent or even better than comparable imported units, yet less 
than one-third the cost. Produced precisely to this magazine's original 
specifications, This system is also available as a kit to build yourself, 
complete with instructions, two twin cone speakers, Innerbond acoustic 
wadding, plastic foam cabinet kit and all necessary components. Only 
LOD LD ek) 61487) 


MAKE YOUR OWN 
& SAVE LES... 
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So easy a child could manage it. The Instrol way—a new and then sandpaper the nail holes. (2) With a cloth, first rub 
simplified method of assembly, A hammer, screwdriver, one 0n, then wipe off the filler paste. (3) With a brush, apply 3 
evening of your time, and you can make your own cabinets for ©°2tS of Estapol or similar. For a few shillings we can Supply 
less than half cost, Kits are absolutely COMPLETE, with easy- * polishing kit complete with simple instructions, sufficient to 
to-follow instructions, nails, screws, grille, cloth, felt, moulding, polish a complete setting of cabinets. Finishes available are 


Queensland Maple, Walnut, Rosewood, Scandinavian oiled 
. : Teak, etc, Instrol cabinet kits may be POSTED to any part 
fit together smoothly. External panels are from heavy laminated gf Australia. Instro! offers you a COMPLETE range of crafts- 
timber with beautiful selected veneer finish. Finishing and men-designed hi-fi furniture, Equipment, cabinets, and speaker 
polishing your hi-fi cabinet is quite simple. If you can paint, enclosures, etc, All available in kit form or built and polished. 


uold trim, legs, castors, stays, etc. All parts are precision cut, 


you can polish. For a beautiful Queensland Maple finish there We will also supply polisied cabinets or kits to your special 
are Just 3 easy stages in which no skill is required. (1) Putty design, 
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This is equipment cabinet Model No. 450, the latest 

iddition to the Instrol range. Designed to suit all types 

xf imported and locally made amplifiers and players. ‘ 
323° long, 16” wide, 94” high. Available as a kit to ey 
ne Ce haind or built and polished in Qld. Maple i 
Sr Leak. 


PRICES BOOKSHELF SYSTEM 


Kit of Parts .. .. .. £14 6 6 
Built and Tested .. .. £17 18 6 


All parts, including cabinets or 
cabinet kits are available separately. 
Prices upon request, 


No. 450 CABINET (in 0. Maple) 


Kit of Parts .. .. .. £13 16 6 
Built and Polished .. £19 16 0 


(Postage or Freight is additiona] to 
prices quoted above. 


COUPON FOR 
Model 450 cabinet with matching bookshelf systems FREE CABINET 


(which are veneered on all four sides) makes a most 

attractive. economical and compact setting. Model 450 

becomes a table mounting unit if the legs are removed. 

- Yow are invited to phone, call, or send coupon for full 

details of these and other fine cabinets in the Instrol 
range. 


| Please send me INSTROL cabinet catalogue. : we 


BROADWAY ELECTRONICS PTY. LTD. Casi Soe ences 


A. BANK BUILDING, CNR. BROADWAY AND CITY RD. SYDNEY (gC CLC MRE ceca oe ae 
pp. Grace Bros.) 3 Phone: 211-4224, 211-4244, 211-4213. 
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The challenge of smog and fog... . 


LANDING JETS UNDER POOR VISIBILITY B) 


‘When a passenger aircraft has to be held or diverted 

because of bad visibility, it means a good deal more than a 

few missed appointments for the passengers. 

It means heavy loss for the operating company because modern, 
high-performance jet aircraft have to be kept 

flying if their earning capacity is to stay ahead of their 

initial and operating costs. That is why 

there is so much pressure, at present, to develop 

fully reliable blind-landing facilities. 


by W. T. GUNSTON, Technology Editor, Science Journal 


T is easy to become emotional about 
the advantages and the dangers of 
equipping an aeroplane so that it can 
land itself, without assistance from its 
human pilot; but before doing so it is 
desirable to clarify the meaning of two 
of the basic terms: 

Automatic landing is precisely what 
it says: it is a landing carried out auto- 
matically, with the pilot fulfilling only a 
visual monitoring function, Practically 
every user in the world of expensive, 
high-performance aeroplanes is interested 
in automatic landing, for reasons other 
than poor Visibility. 

Blind landing is enabling an aero- 
plane to land automatically under con- 
ditions in which the human crew have 
no external visual reference. There is a 


vast difference between these two con- 


cepts. igs 
Today nearly all airliners, and many 
military aircraft, perform automatic 


aproaches as a matter of course, even 
in perfect weather. Such an approach 
allows the crew to concentrate on their 
basic monitoring function, without the 
added burden of flying the aircraft. 

It is a logical step to extend the 
automatic approach into an almost auto- 
matic landing by modifying the pitch 
and yaw axes of the autopilot to hold 
the aircraft to the correct pitch and 
azimuth angles, and to flare out auto- 
matically on approaching the ground. 
Kicking-off drift in a cross-wind need 
not be automatic, but an automatic 
engine throttle is a great help in main- 
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aN the desired airspeed on the glide- 
path. 

These capabilities can readily be 
accomplished by a simple single-channel © 
autopilot — the so-called “simplex” sys-— 
tem — with the human pilot acting in 
a critical monitoring capacity, ideally 
backed-up by an improved flight di- 
rector type of instrument presentation. — 

Such an arrangement might mal- 
function once in every 5,000 or so 
landings, but the pilot could still take 
over and fly manually provided he had 
some external visual reference — 
especially if he had a head-up instru-— 
ment display giving him essential com- 


7 


mand information without taking his — 


eyes off the runway. 


Such an arrangement could un- 


Sa 


doubtedly effect an appreciable increase — 


in the general level of reliability in air- 
line operations in most parts of the 
world. It could also improve the safety 
in the most hazardous part of the flight; 
statistics show that almost half the air- 


line accidents involving fatalities occur 


after descending to 500 feet on the 
In the U.S.A, 


the Air Line Pilots’ 


} 

4 

H 

. > 
landing approach, é 
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Association, a highly organised body, 
has come out strongly in favour of the 
simplex autopilot system as the obvious — 


way of enabling landings to be made 
safely in poorer weather conditions. ; 


The present airways minima of 200 


s 


ft. cloud-base and half a mile visibility _ 


could with a good simplex system — 
safely be halved, to 100ft and a quarter 
mile (or, in technical parlance, 1,300ft 
runway visual range). 

But 1,300ft RVR is very far from 
being blind conditions, and attempting 
to design a system which will enable 
an aeroplane to land under truly blind 
conditions is exceedingly difficult. It in- 
volves an order of magnitude increase 
in airborne-system complexity; it im- 
poses an immense burden on the air- 
craft maintenance and engineering staff, 
and it also means very high hardware 


60 FT. 
THROTTLES AUTOMATICALLY 
CLOSE AND PLANE LEVELS 
OUT FOR A ‘HANDS-OFF'’ 
TOUCH DOWN 


development and purchase costs, and 
considerable airborne-system weight. 

It. also demands 
'ment of higher quality and reliability 
than any currently in use. 

The key factor in blind landing is 
‘that the autopilot system, and any 
ground ILS system used in conjunction 
with it, must be capable of continuing 
to function following any failure. This 
failure-survival capability must be highly 
reliable. 

_ In existing autopilots any malfunction 
may well lead to a sudden hard-over 
signal to a control surface; or it may 
result in a gradual creep towards a 
'hard-over condition, which may well be 
more serious. 

| It is possible to guard against such 
/a runaway by limiting the authority of 
the autopilot, typically by torque- 
limiters or microswitches which prevent 
the flight-control system from _ over- 
stressing the airframe or applying ex- 
cessive bank angle or indicated air- 
speed. Such a limitation upon autopilot 
and control effectiveness is umaccept- 
able in a blind landing, and so the 
simplex autopilot system is inadequate. 


The simplest way of detecting auto- 
pilot failure is to employ two _ in- 
dent channels in parallel, in the 
“duplex” system. Any failure at once 
causes disparity between the two sys- 
tems, and can immediately be made 
to cut both channels out of circuit 
(because a way has yet to be found 
of determining automatically which 
channel is the faulty one). 


This scheme can be thought of as a 
simplex system with a second simplex 
_acting as a monitor. Such an arrange- 
| ment still could not be used for truly 
| blind landings, but it greatly increases 
the safety of landings in very low 
minima and should be readily capable 
of being certificated by such authorities 
as the A.R.B. and F.A.A. for use at 
the 1,300ft RVR level. 
| Smiths have evolved the SEP.5 auto- 
pilot in duplex form for the B.E.A. 
Trident, and every one of these new 
airliners has this very advanced auto- 
pilot installed in duplex form — even 
| those aircraft bought by overseas cus- 
tomers such as Kuwait, Iraq and Paki- 
| stan International who have practically 
no weather problem. 

B.E.A. operate an intensive route 
| network centred on London Heathrow, 
_which is their central maintenance base. 
Weather at London is below the Euro- 
pean average, and the European aver- 
‘age is considerably worse than the 
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To the eighty-eight passengers on this Trident jet airliner, this seemed just 

like another normal touchdown eat the London airport, en June 10 last. But 

after the teuchdown the pilot told them, “Il have an important announcement 

to make. You are the first people in the world to be landed by an automatic 

system.”’ The system takes over contol of the plane in the descent to the 

runway, levels it off just before touchdown and euts the engines for landing. 
Pilots control only the direction. 


mean visibility experienced in most 
other parts of the world. B.E.A. thus 
have an exceptional interest in operating 
under lower minima, and when the air- 
line contracted for its wholly new 
triple-jet airliner it felt that the U/S. 
target of 1,300ft RVR was inadequate 
as an ultimate goal. B.E.A. asked for 
the Trident to be capable of operation 
in pilot-blind conditions. 

This means not only higher quality 
ILS, a failure-surviving autopilot and 
fully-automatic approach  flight-control 
and engine-thrust control, but also the 
ability automatically to keep to the run- 
way centreline and come to rest without 
additional outside aids other than run- 
way centreline lighting. This must be 
done in the worst visibility conditions 
in which ordinary ground vehicles can 
reasonably operate, which means an 
RVR of about 100yds. 

In theory one could make a _ blind- 
landing system capable of use in less 
than 100 yd. visibility, but the number 
of occasions when it. would be needed 
would be very few indeed, and the in- 
crease in airborne equipment cost would 
be very great. 

In the Trident, the duplex SEP.5 
autopilot and such advanced instrument, 
presentations as the Para-Visual Di- 
rector and a very effective Central 
Warning System, are now in use and 
represent the latest philosphy in flight 
control. 

It must be borne in mind that the 
prime duty of an autopilot is to 
relieve the work-load of the crew when 
en route, and the en route capability 
of the SEP.5 is exceptional, with auto- 


AFTER LANDING, PILOT 
APPLIES REVERSE 
THRUST AND BRAKES 


=e 


matic speed, height, and angle of bank 
holds, and several other automatic func- 
tions. The duplex system ensures that 
any failure is passive, i.e. it results in 
no runaway signal when a failure occurs 
but simply disconnects. 

But this duplex system is only an 
interim stage. The P.5 has _ been 
planned as a “triplex” system, in which 
a failed channel is automatically out- 
voted and overridden by the two remain- 
ing channels. 

The British philosophy is based on 
the arbitrary goal of ensuring that 
dangerous failure-— which in the case 
of the SEP.5 triplex system means 
failure of more than one channel — 
does not occur more often than once 
in every 10 million landings. This “10 
million” philosphy is an ambitious one, 
and there is a strong body of opinion 
in the U.S.A. that a lower goal is 
acceptable provided the pilot has im- 
proved instruments to help him to act 
as stand-by. 

In the ‘fully’ triplexed scheme the 
three parallel channels must be con- 
tinued right through the autopilot, cir- 
cuits, through the flight-control system, 
control surfaces and_ control-surface 
power units and hydraulic systems them- 
selves — ending up, appropriately 
enough, with the three engines which 
had already been chosen for the Trident 
for other reasons. At all levels, any 
failure is at once outvoted. Thus, the 
completely automatic flight-control sys- 
tem need not be disconnected following 
a failure, and the pilot need never take 
over control. Moreover, the aircraft need 
never divert from its original flight plan. 


! 
| LOCALISER 
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In the Vickers-Armstrongs VC10 a 
rather different arrangement has been 
adopted in order to achieve the same 


is used, with a parallel monitoring sys- 

PREMIUM GRADE  |)22008 558 Bee 
identical autopilot again with a monitor. 

The monitors sense any failure, and at 

MM UL, TIME ie once replace the faulty auleuuae by its 
neighbour. This scheme can be thought 


of as either two autopilots or as four, 

1.257 Accuracy ee einer de ot mene 
DC VOLTAGE Te cay, sotaiiot ii, eee 
300 mV-600 Volt || 2 Uiind landing. is a. sinilee Bendix 
modification which Bo¢cing are prepared 


DC CURRENT to Le to fhe iz upon euptorner seman 

ouglas jetliners have Sperry auto- 

06 mA-12 AMP pilots, and although the SP-50 fitted to 

the DC-9 is incapable of automatic 

AC VOLTAGE landing it may be suitably modified if 
3V-600 Volt there is sufficient customer demand. 


Douglas recently held a meeting of 
customers and prospective DC-9 pur- 


AC CURRENT chasers to assess their views on reducing 
|20mA-12AMP ong 
A MAJOR step toward the Bin 
7 mate goal of all-weather land- 
RESISTANCE ings has been taken by Pan Ameri- 
TO 2 MEGOHM can World Airways with the selec- 
tion of a new owe radio alti- 
meter for its commercial transports. 
THIS MULTIMETER The highly accurate radio altimeter 
STAYS ACCURATE. was developed by the Amecom divi- 


sion of Litton Industries, and aie 
SIMPSON ELECTRIC CO., MANUFACTURERS oe aan me re tnagP) 
OF THE WORLD’S BEST SELLING MULTIMETERS mark the first regular use of low: 


level radio altimeters in commercial 


NOW INTRODUCE THEIR transports. 


The new altimeter measures actual 


‘ distance above terrain with greater 
A D DD) tse A ma ; - Ss : E. ~ S precision than was _ previously 
possible. At 100 feet, for example, 


Buy the Simpson Model 260 and obtain a quality Multimeter. Then Bete fee a  Durihe beet degee 
add an ADD-A-TESTER to provide any of the following: flight testing. the altimeter was used 
for fully automatic or Bee ag: 
landings simulating category ITI con- 
TRANSISTOR TESTER causa. ' ditions of zero visibility and zero 
DC VIVM ceiling. This is the ultimate 
goal of the air transport industry. 
PLE BPDP LEIP LGD LPI DIED LPL IO OPO DP POOOL I. 
TEMPERATURE TESTER ae A 
minima. PanAm have been conducting 
AC AMMETER trials with a 707 based at Miami to 


ascertain pilot and flight-control per- 
formance in simulated blind approaches, 
and the Federal Aviation Agency. are 
conducting research with a jet fighter 
in Arizona (where the weather could 
hardly be better!). At Wright-Patterson 
Air Force Base, the U.S.A.F. Flight — 
Dynamics Laboratory are following up 
the idea of “thick-wheel steering” in 
which the pilot can break into the con- 
trol loop at any point. 

sire Area Very little is known of work in the 
rina, Peis hie Soviet Union on blind or automatic 
Geet landings, and it is doubtful that there 

ce ae is great pressure to develop such sys- 
tems for Acrofiot’s own use. Neverthe- 
less, Soviet visitors to the Royal Air- 
craft Establishment, have claimed that 
automatic landings, using wholly Rus- 
sian equipment, have many times been 
carried out on such aircraft as the four- 


7 Lee Lay and An-16. i 
@ [Y LTD arlier civil transports like the Tu-104 © 
@2aCriccc> ELECTRON ICS pP r) ® employ autopilots based on the oid © 


Minneapolis-Honeywell system fitted to — 
the B-29, but the new aircraft clearly — 
SYDNEY: CARRINGTON RD., MARRICKVILLE. 55.0411. have something much better. A pos- 
sible clue is found in the visit to ” 


MELBOURNE: 556 ELIZABETH ST., 34-3694. Elliott Automation of an Ilyushin de- 
signer, in that the VC10 (Elliott auto- } 
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HE United States Federal Aviation 
2 Agency recently announced that it 
had approved a new _ flight-control 
system for installation in Boeing jet 
transports which, for the, first time, will 
permit the airlines to make fully auto- 
“matic landings in scheduled service. 

In certificating the system for airline 
se, Joseph H. Tippets, director of the 
F.A.A.’s Western Region, said, “This is 
a significant milestone in the co-opera- 
ie IV 


‘tive effort of industry and government 
‘in their research program for the all- 
_ weather landing system of the future.” 


_ The system —~ developed at a cost of 
‘more than four million dollars by the 
Boeing Company and the Bendix Corp- 
oration —— was granted an F.A.A. Air- 
worthiness Certificate following extens- 
ibe flight testing aboard a Boeing 720B 
etliner. 


Present systems in use with the air- 
ines are limited to operation with 
OOft ceilings and one half-mile forward 
visibility or Runway Visual Range 
RVR). The certification permits the 
'Boeing-Bendix system to be used to 
these limits as well as in clear or Visual 
Flight Rules (VFR) conditions. Upon 
ouchdown the pilot disconnects the 
|system and takes control of the aero- 
plane to make the runway rollout. 


_ Using only a portion of the compon- 
ents required for fully automatic land- 
ings, the system also has demonstrated 
the ability to carry out fully automatic 
pproaches under F.A.A. Category II 
conditions, or weather affording only 
OOft ceilings and 1,300ft RVR. Appli- 
cation to certificate the partial system 
‘or making automatic approaches under 
Category II conditions is pending with 


Captain Eric Poole, in the cockpit of 
the B.E.A. Trident, emphasises his 
minor “hands off’ role during the 
_ historic landing, which came es a 
sequel to many other such landings 
_ under test conditions only. Subse- 
quently, the same plane repeated the 
performance at the Paris airport. 


ill 


The 
pilot in command at all times, Instru- 
ments provide him with positive assur- 
ance of proper functioning of the equip- 


Boeing-Bendix system has the 


ment as well as precise flight path 
information as the aeroplane’s automatic 
pilot brings it down the Instrument 
Landing System (ILS) beam to the air- 
port. Monitors constantly compare all 
guidance information made by the 
various instruments and autopilot con- 
trolling the approach. Should there be 
any difference the system automatically 
disconnects the autopilot and signals a 


pilot) and 11-62 are strikingly similar, 
even down to the split control surfaces. 
But, the Russians have bought Pye ILS 
for the new Moscow Sheremetyevo air- 
port and appear to have no IL System 
of their own meeting ICAO Category 
2 requirements. 

In France Lear-Siegler and Sud- 
Aviation have combined to envolve a 
simplex system modified to include 
clever safety and authority-limiting sys- 
tems. It would appear to be adequate 
for the 1,300ft goal, but not for blind 
conditions. 


In the U.S.A. there is considerable 
attention being paid to relatively simple 
systems of this kind, in an attempt to 
find answers better than the heavy and 
expensive “10 million” British systems. 
One of the fundamental points at issue 
between the two countries is that, un- 
like Britain, the U.S.A. holds that the 


reliability of a human pilot can be 


precisely calibrated. America also conn- 
siders that the very “10 million” philo- 
sophy itself is based upon unrealistic 
and fortuitous accident statistics. 


In military operations much_ higher 
risks are accepted as routine yardsticks, 
and following the pioneer work of the 
Blind Landing Experimental Unit it has 
long been standard practice of Bomber 
Command to operate V-bombers under 
extremely low minima-—certainly be- 
low 1,300ff RVR — using only a sim- 
plex autopilot, coupled with a leader 
cable on the ground to provide azimuth 
steering guidance. A_ similar blind- 
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pO FULLY AUTOMATIC LANDINGS (VFR) | 
(Certification testing of full BOEING BENDIX SYSTEM 
completed Feb. 1965.) 


MILESTONES IN THE ELIMINATION OF WEATHER 
AS A FACTOR IN AIRLINE OPERATIONS 


ORIGINAL JET MINIMUMS 
Coiling 300 Ft. Visibility 4 mile 
iy (Operational since Oct. 1958 ) 


PRESENT JET MINIMUMS 
Ceiling 200 Ft. Visibility 1% mile 
(Operational since May 1962 } 


A ATTAINABLE JET MINIMUMS 

ae Ceiling 100 Fl. Visibility Y4mile 
| (With partial BOEING -BEND IX 

| SYSTEM) 


warning to the pilot before any notice- 
able aeroplane path deviation can de- 
velop. 

The Boeing-Bendix system can operate 
with present or planned airport ground 
equipment and may be fitted into earlier 
Boeing 707/720 series of jet transports. 
It will improve the day-to-day opera- 
tions of the airlines by lowering 
schedule irregularities in which weather 
is a factor and afford economies in 
visual flight operations by assuring pre- 
cision landings with resultant savings in 
such items as tyre and brake wear. & 


landing system is fitted to the R.A.F. 
Argosy. 

In the case of the big Belfast the 
fact that the load may consist of several 
hundred people has prompted the adop- 
tion of a fully triplexed SEP.5 system 
which may well be cleared for military 
blind landing by about 1966. 


In conclusion it is worth noting that 
the new standards of precision and re- 
liability demanded of the new genera- 
tion of blind-landing autopilots is lead- 
ing to similar improvements in stan- 
dards elsewhere. 


The most immediate reaction is upon 
the ILS equipment, and future — all- 
weather airports will not only have to 
have glide-scope and (especially) localiser 
installations meeting the ICAO Category 
2 specification— which very few run- 
ways in the world do today — but they 
will also have to have the same failure- 
survival capability as the equipment in 
the aircraft. 

Although the hardware may super- 
ficially look different, the same failure- 
survival concepts are now being applied 
to the flight-control systems of jet-lift 
aircraft, which require absolutely depend- 
able control systems irrespective of 
weather. 

Finally, the new philosophy is being 
introduced into railway signalling, in- 
dustrial control systems and many other 
electronic and mechanical systems. Blind 
landing promises to have a profound 
effect on the evolution of truly reliable 
devices of all kinds. 5 
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Now the same General Electric 
technological leadership that over 
the years has brought you the 
Silicon Controlled Rectifier, the 
Controlled Avalanche Rectifier, 
high-current silicon rectifiers and 
many other important improvements 
in power semiconductor designs 
. makes possible TRIAC. 
TRIAC is a new three-electrode 
AC semiconductor switch which is 
triggered into conduction in either 
direction by a gate signal. It’s actu- 
ally a power “integrated” circuit, 
basically related to the SCR. 
TRIAC simplifies control of full- 


TRIAC 


A NEWSEMICONDUCTOR SIMPLIFIES AC FULL-WAVE CONTROL 


CIRCUITS... REDUCES CIRCUIT SIZEAND COST 


wave AC power by reducing the 
number of power-handling com- 
ponents; by generally eliminating 
need for transient voltage suppres- 
sion; and by reducing size and 
complexity of gate-control circuits. 

Compare the two circuits be- 
low. Both show a full-wave AC 
static switch. The one on the left — 
the more complex—uses multiple 
SCR’s. The simpler circuit on the 
right uses a single TRIAC. 

If you're interested in applica- 
tions such as static power switch- 
ing, temperature controls, lamp 
dimming or motor-speed controls, 


you should look into TRIAC. 
It's available in compact and 
rugged housings, stud or press-fit. 


And it comes in two voltage ratings: — 


200V (SC40B) and 400 V (SC40D). 
You'll also be interested in the 
new DIAC (diode AC switch), to 
trigger the TRIAC and SCR’s. For 
information, see your G.E. repre- 
sentative or write Genera/ Electric 
Company, Dept. EC-65-02, 159 
Madison Ave., New York, N.Y. 
10016, U.S.A. 
Australian General Electric Pty. Ltd., 
103 York Street, Sydney, N.S.W. 


THYRECTOR 


This circuit can be simplified... 


1200 W 


220V 
SOCPS 2209 


Sc40D 


MAGNETIC 
REED SWITCH 


Progress 's Our Most Important Product 


to this 


GENERAL @® ELECTRIC 
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For a thousand dollars, plus, you can own this 


AMPEX HOME VIDEO RECORDER 


A new line of home videotape recording systems, 
that will make immediately-playable high quality 
recordings of live action or television broadcasts 
for home viewing, was introduced recently by Ampex 
Corporation, originator of videotape recording. 


ope new Ampex line is built around a compact video- 
tape recorder, which retails at 1,095 dollars in a one- 
speed table-top model, 1,295 dollars for a two-speed model. 
Four furniture console systems, including the recorder, tele- 
vision camera, television receiver and related accessories 
range in price from 1,795 dollars to 2,495 dollars depending 
on choice of one-speed or two-speed recorders and colour or sf 


black and white receivers. 


William E. Roberts, Ampex president 
and chief executive officer, said, “This 
new line will be the leader in a broad 
new field of home entertainment pos- 
sibilities. We anticipate the world market 
for home videotape recording equipment 
will grow from approximately 10,000,000 
dollars next year to well over 
100,000,000 dollars by 1970.” 


Roberts said the new videotape re- 
corder produces high quality black and 
white television pictures and is also de- 
signed for interchangeability with future 
colour recorders, “Future demand for 
colour television recorders in the home 
market is inevitable,” Roberts stated. 
“We have designed our initial entry with 
a high quality standard compatible with 
future colour units. This means that the 
owner may confidently develop a library 
of black and white television recordings 
without fear that they will be unplay- 
able on successive generations of Ampex 
colour equipment.” 


The videotape recorder is approximat- 
ely the size of a convential large audio 
tape recorder. One-inch-wide magnetic 
tape moves past rotary recording and 
| playback heads at a speed of 9.6 inches 
| per second (ips) to provide high frequen- 

cy performance with relatively low tape 
consumption. A second speed of 4.8 ips 
| also will be offered, cutting tape con- 

sumption in half and providing good 
| quality recordings not compatible with 
colour. 

The recorder will play back black and 
white television programs through nearly 
| any home television receiver, either 
colour or black and white, with addition 
| of special connection components (esti- 
| mated cost installed 25 dollars). No 
| internal modification of receiver circui- 
| try is necessary. In addition, the high 
| performance of the recorder permits 
good quality pictures on popular large- 
| screen receivers. All recorders will be 
interchangeable with each other: thus 
‘tapes made on one machine may be 
| played back on any other. 
| Roberts said the high performance 
of the low-cost recorder results from a 
major innovation in the design of heli- 
| cal video recording heads. The recorder 
| uses an air foil assembly which permits 
| higher time base stability than previous 
helical recording heads. The recorder 
has a maximum frequency response of 
3.2 megacycles at its higher operating 


speed; more than 2 megacycles at the 
slower speed. 

At 9.6 inches per second, it will re- 
cord an hour of television, both picture 
and sound, on a single 2,900-foot reel 
of one-inch-wide vide tape; at 4.8 ips, 
two hours. The recorder uses high 
quality Ampex video tape, specially de- 
veloped for use with the new unit. Cost 
per 2,900-foot reel (94 inches in diame- 
ter) is 64 dollars 95 cents. Tape will also 
be marketed in shorter lengths for 39 
dollars 95 cents (half an hour at 9.6 
ips, an hour at 4.8 ips) and 9 dollars 
95 cents (6 or 12 minutes respectively). 

“Tape costs at the higher standard are 
approximately half that of an equivalent 
amount of processed 8-mm colour-sound 
movie film.” Roberts pointed out. “At 
the slower speed, the cost advantage is 
even more dramatic. And, most impor- 
tant, tapes are immediately playable 
without processing and may be erased 
and reused hundreds of times.” 

Roberts said Ampex will offer a selec- 
tion of vidicon television cameras of its 
own design. as well as accessory lenses, 
microphones, cable and all elements 


OP. 


needed for various recording and play- 
back uses. 

Early in 1966 an educational closed 
circuit recording system built around the 
new recorder will be offered for a wide 
range of uses in schools, industrial train- 
ing, medical diagnosis and sports. 

The new Ampex line will be sold 
through franchised Ampex dealers, in- 
cluding department stores, high fidelity 
stores and photography stores. Initial 
production will be for the U.S. market, 
with international versions available late 
in 1966, Educational and industrial ver- 
sions will be sold through audio-visual 
dealers. 

Headquartered in Redwood City, Cali- 
fornia, Ampex introduced the first video- 
tape recorder in 1956 for use by tele- 
vision broadcasting stations and  net- 
works. Initial units sold for ap- 
proximately 50,000 dollars. In 1963 the 
company introduced its first compact 
closed circuit videotape recorders for 
approximately 12,000 dollars. Earlier 
this year the company introduced an in- 
dustrial closed circuit video recorder for 
3,950 dollars. ms 


PLOP ODP os 


MICROCIRCUIT CITIZEN BAND SET 


1h Wes anaik to engineers have built a miniature CB receiver/transmitter 
entirely with molecular electronic and thin film circuits. f 
The receiver is a complete superheterodyne operating at 27.175MC with a 


crystal-controlled local oscillator, 


A thin film RF amplifier is used for the first 


stage, followed by a molecular electronic mixer-oscillator circuit. Two molecular 
circuits make up the IF and audio stages. 


Audio output is approximately 1mW to a miniature speaker housed in the 


module. 


receiver module is 1.54 cubic in. and weight 1.230z. 


Total current drain from an 11.4V battery is 15mA. Volume of the 


The battery pack weighs 


1.790z, making a total receiver weight of 3.020z, 
The transmitter is composed of two thin film wafers, a miniature microphone, 


a miniature crystal and batteries. 


Transmitter frequency range is 26-28MC, as 


selected by the crystal. Final stage power is approximately 6mW. A 4V power 
supply is made up from three 1.4V miniature mercury cells. 


—({“International Electronics,” July, 1965.) 
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ILICOon High quality, high reliability silicon Planar Fairchild 
3 transistors and diodes are now available at prices 
competitive with germanium. Choose from a wide 
DLAnAR variety of devices for all applications. Don't settle 
for less than best. Write us for complete data or 
phone 26 3713, South Yarra, 43 1537, Sydney, 


New from Fairchild Australia for September 


High Voltage Transistors 


TRAN- hee HO Nenreer SPECIAL PRICE* 
SISTOR CBO (Typ.) (Max.) ity, ) CHARACTERISTICS 1-99 100-999 


SE 7001 150V 60 @ 30mA vail 0 @ 50mA 60mC Veto = 150V 


| SE 7002 120V 60 @ 30mA 2.0 @ 50mA 60mC Vceo = 120V 
| SE 7010 150V 90 @ 25mA 1.0 @ 25mA 90mC Vcto = 150V 
= 2.6pf 

| AGC Transistors 

| SE 5001 40V 70 @ 4mA ~ 600mC —30db AGC @ 45mC 
SE 5002 40V 70 @ 4mA _ 600mC --30db AGC @ 45mC 
‘SE 5003 40V 70 @ 4mA _ 600mC —30db AGC @ 200mC 
eS Transistors 
SE 1010 30V “35 @ 2mA 3V @ Lom ~500mC ' Noise Figure 3.7db 
SE 3002 30V 50 @ 8mA 6V @ 10mA 900mC __ 150db P.G, db P.G. @ 200 200mC 
General Purpose Transistors 
SE 8001 Sag 60 @ 150mA ‘1. 5@1.0A 60mC Veeisat) 1.5V @ 1A 
SE 8002 _ 80 @ 150mA 1.2 @1.0A 50mc Vece(sat) 1.2V @ 1A 


AN 1101 Diode 60V (Min.) 


*Plus 25% sales tax if applicable PLANAR: A PATENTED FAIRCHILD PROCESS 


FAIRCHILD 


AUSTRALIA PTY. LTD. 


FAIRCHILD AUSTRALIA PTY, LTD. /46 CAROLINE STREET, SOUTH YARRA S.E. 1, VICTORIA 
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SYDNEY AIRPORT 
RADAR EYE 
SEARCHES 150m. 


hee Australian Department of Civil 

Aviation (D.C.A.) is currently putting 
into operation the second phase of the 
installation of the long-range radar 
system at Sydney’s Kingsford-Smith 
Airport. 

The radar subdivides into two major 
sections—the radar “head,” pictured at 
the bottom of the page, and the remote 
display equipment. 

The high-power long-range radar 
“head” section, virtually the entire send/ 

‘receive installation, has been in opera- 
tion for about 12 months. It operates 
“in the “L” band on a frequency of 
“approximately 1300 megacycles (23 


Above, two 5th year technicians-in-training (radio) ad- 
justing a D.M.E. beacon. D.C.A. operates about 90 
D.M.E. beacons throughout the commonwealth, each one 
employing some 288 valves, 90 transistors and 256 di- 


centimetres). 

It uses two transmitters and two odes. Below, a composite of the long-range radar at 

receivers operating in frequency Sydney airport. 
_ diversity, the frequencies being 1300 and 
| 1345 megacycles (approx.) with the A display of radio, electrical and mechanical equipment 
| transmitters triggered sequentially. The will be open to the public at the D.C.A. Training School, 
_peak power of each transmitter is 2 Carington Rd., Marrickville, N.S.W., from 10 a.m. to 
| megawatts from a pulse repetition fre- 8.45 p.m. on September 15. it should be of particular 
quency of 400 cycles per second and a interest to young men seeking a career in these fields 
| pulse duration of 2.5 microseconds. 
| The scanner rotates at five revolutions 
| per minute. 


The range of this radar could, tech- 
nically, be extended to a maximum of 
| 200 miles, but present departmental 
| requirements are satisfied by employing 
|it to a maximum of 150 miles. 

| The radar can be remotely controlled 
| and the equipment incorporates the 
refinements of Moving Target Indication 
and Wave Polarisation Facilities. 


The remote display equipment, the 
second phase of the installation, is 
located in the Operations Building, which 
is almost one mile from the radar head. 
Here, the information is presented to 
the airport air traffic controllers in the 
form of TV “bright display” units. The 
| Plan Position Indicator (P.P.1.) type of 
| display shown in the upper left of the 
| photograph is converted (by means of 
“scan converters) to a TV type of display 
| for presentation to the controllers, 


The latter type of display, apart from 

| its brightness, has important advantages. 
| Other information can be mixed with 
| and superimposed on the radar (aircraft 
| movements) information. 
A map of the area (obtained from 
'a TV camera) can readily be super- 
imposed on the radar information, as 
can other relevant matter such as 
| Navigational Aid locations, air space 
| boundaries, weather information, etc. 


| Also, if necessary, the controller can 
‘switch to his bright display unit the 
_radar information from a short range 
| precision radar, located at the airport. 


Full operational use of this radar 
| equipment will provide air traffic con- 
| trollers with more precise information 
regarding aircraft movements’ permitting 
| more efficient and safer control. Installa- 
‘tion and maintenance of this equipment 
) is carried out by technicians (radio) 
| trained by the department with a five- 
' year course of training. mi 
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ge. film circuits are not fully inte- 
grated; some discrete components 
such as transistors, diodes and inductors 
still have to be attached to the circuits 
individually, This drawback is some- 
what lessened by the use of thin film 
transistors which can be deposited on an 
inert substrate together with thin film 
conductors, resistors and capacitors. 

The Thin Film Transistor (TFT) 
shown in figure 5 is of the general type 
known as a Field Effect Transistor 
(FET). Field effect transistors have also 
been produced as discrete units, and a 
considerable amount of research is cur- 
rently being conducted into this kind of 
transistor, in both forms. They are 
available commercially as discrete units, 
but are relatively expensive at the pre- 
sent time, 

The thin film FET consists of the 
two main electrodes, called the Source 
and the Drain, separated by the gap or 
Gate; The Source corresponds to the 
cathode, the Drain to the anode, and 
the Gate to the grid, of a radio valve. 

The gate electrode is well insulated 
from the others by a _ thin. silicon 
dioxide film which covers the semi- 
conducting layer in the gap. Normally, 
there is an abundance of current carriers 


; Silicon 
Master design dendritic 
and control computer web 


System designer’s 
transimpedance matrix 


These historic close-up pictures 

of the planet Mars could never 
have been taken but for the 
development 
circuits. Both their compactness 
end reliability were essential 
to a project of such vast 


Key To Space Researcl 


Microminiature Circuits 


Last month we introduced the 
reader to the broad concept of 


microminiature devices, thin film 


their 


of microminiature 


complexity. 


By Elmar Laisk, M.Sc., 


in the gap, and hence any voltage ap- 
plied between the source and the drain 
will cause a current flow through the 
gap. 

If, however, a small DC voltage, say 
1 volt, is applied in reverse polarity 
to the gate, then a lot of current car- 
riers are drawn away from the gap and 
consequently, its resistance rises, 

In this manner the source-to-drain 
current can be controlled by the gate 
voltage. At a certain gate voltage, for 
instance 5 volts, the gap may become 
depleted of all current carriers so that 
the source-to-drain current ceases al- 
together. 

This gate action is very similar to 
the role of the grid in a valve. Also the 
characteristics of a TFT, FET closely 
resemble those of a pentode valve. In a 
tvpical case, the input resistance is 
i,000M, the output resistance 8K, the 
amplification factor about 80 and the 
gate operating voltage in the range of 
0-10 volts. 

As already mentioned, such a TFT is 
a field effect device, Indeed, any small 
voltage at the gate will produce ex- 
tremely high electric fields within the 
gap. For example, a potential difference 
of only Iv at electrodes separated by 
SO0A° will set up an electric field of 
.2 million volt per cm. Such a field 
strength will exert considerable force 
upon the current carriers in the gap. 


Electron 
beam sensor 
and writer 


Diffusion 
furnace 


Epitaxial 
furnace 


Programmed final test ‘Lidded units 


A glimpse into the future. An envisaged automated factory to produce elec- 

tronic solid circuits. Many authorities believe that something of this nature 

will be needed within the next decade to cope with the rapidly increasing 
demand, (“IEEE Spectrum”). 
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techniques, etc., and discussed 
place in electronics, today and 
in the future. We continue this 
month with a description of thin 


film transistors, diffusion techniques, 


and the “epitaxial’’ system of 
circuit building. 


A.M.LR.EE., M.LEEE., AAI 


Other versions of field effect transis 
tors are known as MOS and MOST 
The latter denotes the Metal Oxid 
Semiconductor Transistor which i 
made on a slice of p-type silicon an 
employs a metal electrode on silicon 
oxide in the gap. 

Although all these thin film typ. 
transistors can be directly processed ot 
to the thin film circuits, their fabrica 
tion still has several serious limitations 

Fortunately, another approach ha 
cpened undreamt-of avenues to micro 
miniature circuits in which all compon 
ents — transistors, diodes, resistors 
capacitors and even inductors — ar 
chemically processed into a single silicor 
slice using well-known methods o 
photo-lithography or electron and lase 
beam techniques. 

The basis of such a solid circuit is ; 
-001 to .0lin (25 to 250 microns) thick 
semiconductor slice cut from a uniforn 
purity silicon crystal. As a rule, th 
crystal should not contain more thar 
one “impurity atom” per ever 
100,000,000 silicon atoms. For com: 
parison, in ordinary chemistry a sub 
stance is called ultra pure if the impuri 
ties are less than 1 part in 100,000 

Such high purity silicon is relatively) 
expensive, about £25 per lb or ever 
more. However, as only a tiny chip o' 
silicon is used for each microcircuit, the 
cost per unit may be only 1d. 

The thin silicon slice, usually lin ir 
diameter, is first lapped and polished 
until it is quite smooth. Then its electri: 
cal properties can be changed at will 
by chemical processing. 

For instance, the resistivity of the 
silicon can be varied by diffusing into 
it either boron or phosphorous “impur- 
ity” atoms, which turn the silicon into 
p or n type semiconductor respectively. 

First, the surface of the slice is oxi- 
dised by heating at 1200°C. A layer of 
hard silicon dioxide, SiOs, usually 1] 
micron or 10,000A° thick, isolates the 
slice from contamination by environ- 
ment, even at high temperatures. 

The next step is to diffuse impurities 
into the silicon at selected areas. This 
is done by coating the SiO. with photo- 
resist emulsion, then exposing it to bright 
light through a suitable mask. Unex- 
posed areas of the resist are dissolved 


in a developer, allowing the SiO, beneath 


it Me be etched away in hydrofluoric 
acid. 
_ The slice is then passed through a 
furnace containing an atmosphere either 
of phosphor pentoxide, P.Os, or boron 
trioxide, B:O;. At about 1300° C gaseous 
phosphorous or boron atoms quickly dif- 
fuse into the silicon, turning the resist- 
free region iuto either n- or p-type semi- 
conductor respectively. 
Thereafter the silicon surface is re- 
oxidised or “passivated” and the cycle 
repeated as depicted in figure 6. Here, 
the usual processing with photo resist, 
light and developer which precedes 
stages 2, 4 and 6 is not shown for brev- 
ity. 
. Since the resistivity of silicon can be 
easily controlled by the concentration of 
impurities, it becomes simple to diffuse 
resistors into the silicon chip, the usual 
range being from 50 ohms to 50K ohms. 
Also, as is well known, a reversely 
biased junction diode behaves like a 
| capacitor. In practice, a large-area-p-n 


PART TWO 


_ junction can exhibit capacitance up to 
- SuF per sq. inch. 

Some combinations of p-n junctions 
behave like inductors, and other like 
zener diodes, so that the inner zones of 
a silicon chip could be processed, using 
step-by-step diffusion, into any circuit. 
Unfortunately, there is no isolation be- 
tween components processed into one 
common silicon slice. 
- Component isolation can be provided 
in a two-layer silicon slice, structurally 
absolutely continuous but electrically 
graded. This is achieved by an elegant 
technique called epitaxial, where “epi” 
means upon and “taxis,” arrangement. 
It denotes vapour-depositing a crystal- 
line layer upon an original monocrystal- 
line support. 
_ In practice, the original silicon slice, 
01” thick, is cut from a boron-treated 
| p-type silicon monocrystal. Its surface 
is first over-all oxidised. By photo re- 
sist technique, one face is bared and ex- 
posed to a flow of hydrogen and silicon 
| tetrachloride, SiCL, at 1300°C. At this 
_ temperature, SiCl, decomposes and gas- 
| eous Si atoms sublimate on the hydro- 
-gen-cleaned surface of the “seed” slice, 
‘thus forming an epitaxial layer, which 
is made n-type. oth layers are now 
conductive but their interface acts like 
an insulator, as in any reverse-biased pn 
diode. 
The surface of the grown layer is 


PARAMETER 


Isolation between 
components 


Preferred circuits 


citors 


Preferred applications 


Adaptability to automation Yes 
Cost after processing per 
circuit 

Cost after packaging per 
circuit 


circuits, they can be made extremely 


Thin film circuits 
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Resistors 102—1M 109—100K 
Tolerance 0.5—2% 10—30% 
Capacitors, pF 1—100,000 10—1000 
Tolerance 0.5—S% 2—20% 
Frequency limit 2000MC 1000MC 


Very good, up to 10’M 


With many passive com- 
ponents and large capa- 


Linear or analog 
cuits, amplifiers 


3 x Unit cost 
9 X Unit cost 
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oxidised and the cycle of figure 6 re- 
peated over and over for processing 
selected zones of the epitaxial layer into 
transistors, diodes, resistors and capaci- 
tors, all interconnected in proper 
sequence. The isolation between com- 
ponents, where necessary, is achieved by 
“through-diffusion” of deep p-type chan- 
nels as shown in figure 7. 

As there are no joints in silicon solid 


s y silicon, 25 microns | ick 
i Substrate, cut ine p-type. 
_ [silicon crystal, 250 microns} 
small by photographic methods. A |i : A ae 
limit to photographic reduction is set by 
the resolution of the optical system and 
the diffraction of the light. Beyond 
this, the electron beam techniques ex- 
tend the circuit reduction almost to the 
molecular level; a packaging density of 
200 million million parts per cubic foot 

is envisaged in the near future. 

Perhaps a practical] limit is set only by . 
the finite size of input and output ter- 
minals and the heat dissipation. Heat 
has been the weak point of transistors 
since their invention. The mortality 
limits are 75°C for germanium and 
150°C for silicon solid state devices. Dr 
Dan Haneman’s invention, in the form 
of an internal surface barrier, has ex- 
tended the transistor action in german- 
ium up to 300°C, which will open new 
avenues in the design of solid state cir- 
cuits and their packaging. A packaging 
density of 20 million components per 
cubic foot is practical today. 

Typically, about 400 single circuits 
can be easily made into one silicon 
wafer of 1” in diameter, and several 
hundred such wafers can be processed 
at one time. A reasonably complex 
circuit, for instance 20 transistors, 12 
diodes, 15 resistors and 2 capacitors, 
can be engineered into a single chip of 
.0Sin? square or 1.25mm’, 

When processed, the cost of such a 
400-circuit silicon wafer is about 
£A4/10/, or 24d a circuit. The number 
of parts in a chip has little effect on 
material cost, but there is an economy 
limit for processing. However, ‘the 
actual price per unit turns out to be 
higher because of a heavy initial ex- 
pense and relatively high reject ratio. 
In fact, the final price depends much on 
the number of outside connections. Join- 
ing micromins into a subsystem and 
packaging has become an art and science 
perhaps fifty-fifty. 

Figure 8 depicts a typical package of 
micromins. 

Sometimes it may be cheaper to 
manufacture transistors and diodes on 
one slice and resistors and capacitors on 


Silicon or monolithic 
circuits 


Poor, large leakage cur- 
rents, stray capacitance 
With many active com- 
ponents and some small 
capacitors. 
Digital 
puters 
Yes 


| ores Si0g etched off, 
ZLMELL LY files 


circuits, com- 


cir- 


1 x Unit cost 


9 x Unit cost 


several others. These are then joined 
together into a multichip circuit. Some 
manufacturers employ both silicon and 
thin film methods in making hybrid cir- 
cuits, which then combine most ad- 
vantages listed in the table cn page 13. 

In general, hybrid circuits are best 
suited where there are many resistors 


Thy ay 


Assoc, Professor 
R, Huey, 
Electrical Eng/ing, 
University of 
N.S.W. 


“A decade ago we were amazed at 
the hints of early space exploration and 
the achievements of the early computers. 
Two decades ago we were being fasci- 
nated by the release of wartime infor- 
mation on devices such as radar. 

“It is three decades now since the start 
of experimental television services and 
four sitce the beginning of sound broad- 
casting. About five decades back people 
were still marvelling at Marconi’s wire- 
less telegraphy from ships to shore. 

“Ten decades ago the arc light and 
the Morse telegraph were modern 
wonders. 

“We might venture to predict what 
will be regarded as modern in 10 years 
from now but we would probably be 
wrong. Predictions for five to ten 
decades hence would undoubtedly read, 
today, like science figtion and, in the 
future, as just plain old-fashioned. 

“One of our hardest tasks in the field 
_of electronics is being practical about 
what we choose to do today, while af the 
same time actively preparing for what 
we may do tomorrow.” 


Mr R. W. Tremlett, 

. Technical Manager, 
Miniwatt Elec- 
tronics Division, 
Philips Electrical 
Pty. Ltd. 
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“Although the term ‘micro-miniaturisa- 
tion’ draws specific attention to physical 
size, there is no doubt that, in many ap- 
plications, this factor could be secondary 
to the increased reliability inherent in the 
new techniques in electronics. At the 
present stage of development, .it is not 
possible to produce circuits for all of the 
different applications known, In many 
cases where circuits are available, their 


NOT TOMORROW — NOW! — 


CCORDING to Mr Robert L. Major, marketing manager, Fairchild 
Australia Pty. Ltd., the important point to be grasped about micro- 
circuits is that they are not somehing we will have to think about in one, 
fwo, or five years time. They are here, in Australia, right now, being used 
He says: 
“The impact of microcircuits will have far reaching effects on each 


extensively at industrial level. 
us—-not in 1970 but teday. 


the Decade Counter Cul 
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Monolithic integrated circuits are competitive 
with discrete components today, with equal or better reliability! For example, 
is £23 and will be £15 before the end of 1965. 
These products are all available in’ Australia today. 
will be manufacturing integrated circuits in Australia in. a year. 
competitive in the future, companies must start looking at microcircuits today.” 
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and capacitors, especially large ones. 
Here, a much wider range of passive 
component values is practicable and 
those can be produced with high accur- 
acy. In consequence, the hybrids are 
manufactuers’ first choice for linear and 
low-distortion circuits such as amplifiers, 
modulators and mixers. 


use. cannot be justified on economic 
grounds, 

“It is certain that in addition to the 
present techniques, new ones will have 
to be developed to provide answers to 
circuits not now available in solid state 
or thin film concepts. During the next 
decade, very significant changes in con- 
struction and assembly techniques for. 
electronic equipment can be expected. 
The rate of change from the use of dis- 
crete components to these more sophisti- 
cated devices, however, will largely de- 
pend on the new devlopments and the 
economics involved. For the present 
time, the use of micro-miniature compo- 
nents is confined principally to profes- 
sional applications, but undoubtedly they 
will ultimately be included in products 
destined for the entertainment market 
when their use is justified, both from a 
technical and an economic point of view. 

“The Philips Laboratories throughout 
the world are continuously conducting 


research into these new micro-miniature — 


techniques, and already both thin film 
and solid state integrated circuits are 
being produced at a number of manufac- 
turing centres. Here in Australia, basic 
research in thin film techniques and ex- 
perimental production of thin film cir- 
cuits is being carried out at the R. G. 
Menzies Research Laboratory at Hendon 
Works, S.A., while in the Semi-conductor 
Division the basic requirements for solid 
State integrated circuits are under investi- 
gation, complementary to the production 
of silicon planar transistors recently com- 
menced there.” 


Mr H. S. Watson, 
Chief Engineer, 
Mutllard-Australia 
Pty. Ltd., 
Sydney. 


“These are revolutionary times and it 
iy unavoidable that new words are 
coined for new fads, regardless of their 
actual meaning, but fortunately only the 
terminology is confused at the present 
time, 

“Technically, ‘micro-electonics’ — has 
arrived and its evenutal impact on the 
industry will be a profound and basic 
one. Its effect will not be limited to a 
small class of devices, but eventually 
effect to some degree the manufactur- 
ing, fabrication, and assembly processes 
of the entire industry.” 


of 


Fairchild Australia 
To he 
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The masks for manufacturing hybrid 

circuits are considerably _— simpler 
and cheaper than those for silicon solid 
circuits. In fact, it is possible to produce 
a hybrid module in large quantity only 
a few days after a circuit has been de- 
signed. With a similar solid circuit 
it would take weeks if not months to 
get a new device into production. 
' However, in silicon technology the 
active components such as _ transistors 
and diodes will cost much less than 
resistors and capacitors. Consequently, 
most logic circuits used in computers 
— gates, flip-flops and pulse shapers — 
are cheaper to produce in silicon tech- 
nology. 

The silicon solid gates have opened 
a new era in digital computer design. 

It is now feasible to interconnect 
up to 40 multi-transistor gates in a 
single silicon chip. As the connections 


Figure 8. A 
typical 
packagi n g 
orrang e- 
ment where 
a large 
number of 
micro - mins 
have to 
be inter- 
connect e d._ 
Each board 
is as six 
layer unit 
holding 16 
silicon chips. 
("I £€ E E 
Spectrum.”) , 


are extremely short, the transit time of 
pulses through these gates is a few 
nano-seconds only (1. nano-second 
equals one — thousand-millionth — of — 
a second). A new generation of digital 
computers built. with these micro- 
Circuits operate extemely fast. 

It appears that the computers and_ 
aerospace systems will remain the king- 
dom of Silicon Solid Circuits for the 
next decade or so. The I.B.M. new series” 
360 computers use hybrid microminia-_ 
ture circuits, whereas the R.C.A.’s Spec- 
tra 70 computers employ silicon solid 
circuits throughout. Both are capable of 
at least 100 million operations per sec-_ 
ond, almost 100 times faster than older 
machines. 7 

The diagram on Page 12 depicts an 
envisaged’ automated factory which 
would meet anticipated market ould be] 


Fs 


ment around 1975, However, it would be 
and production .in the future would be — 
led only by chemists and physicists. The 
future circuit engineer will deal with 
molecular concepts rather than discrete 
components. Perhaps he will solve com-— 
plex circuit problems more easily with y 
his pocket computer than his slide rule. 


GLOSSARY... 


Passive component—resistor, 
inductor, leads. 

Active component—-transistor, diode. 

Logic Circuit — an electronic circuit 
which can be either ¢onducting or non- 
conducting representing “1” or “O” in: 
a digital computer. 


wrong to assume that the circuit design . 


capacitor, - 


It is also called 
a digital, pulse, switching or gate cir- 
cuit, 

Linear Circuit — an electronic circuit 
whose output signal is proportional to” 
the input signal, as is an amplifier or 
attenuator. i. 


(Continued on Page 85) j 
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NOW IS THE TIME TO TRADE UP 
TO A LEAK ‘STEREO 30’! 


Encel Electronics have been appointed Audiallan Distributors 
for Celestion speakers. Internationally acclaimed, and used by 
professional studios al] over the world, Celestion speakers arc 
worthy of the most advanced hish fid toy 

system. Full details were published on p. 10: 
of the July issue, ‘‘Electronics Australia’ 

Standard model CX1512, Power handlins 
capacity .15 watis, uses two voice coils with 
an electrical crossover at 4 ke/s. Encel Price: 


Deluxe model CX2012, Power handling cap- 
acity 20 watts, features horn loaded tweeter 


% 


£19/10/- 


ais = eae ape at 4 a * 
e reviews June ° ews,” pr 
*“Gramaphone.”’ i £29 / { 0 i . 


-Encel- 


Price 
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Our packing department have complained about the 
number of LUX SQ11 stereo amplifiers they are wrap- 
ping . . . because this is one of the most popular 
products ever stocked by Encel Electronics. Users 
everywhere report outstanding results; input sensitivity 
‘it 4 mV, output is 20 watts in each channel. Features ~ 
include rumble and scratch filters, loudness control, 
separate bass and treble contro’s, This fully transis- 
torised stereo atnplifier gives results equivalent to 
NIAILS SWICE BS TOXDENSIVE A occ eis web Ves wedaaie 


£69/10/ 


STMT 


How much is your old equipment worth! 


Now is the time to ask for a trade-in valuation on any new 
equipment—for right mow trade-in prices are at their peak, 
We have a continuous demand for good brand name second- 


hand equipment—-that is why your trade-in valuation will be 
higher at Encei Electronics! 
NOW IN STOCK AT ENCEL ELECTRONICS 
AMPLIFIERS 
Leak, Pioneer, Trio, Lux, Encel, Truvoy, ete. 
TAPE RECORDERS 
Revox, Tandberg, Grundig, Akai, Scny, National, 


Brenel!, Geloso, Ferguson, Truvox, etc. 


SPEAKERS 


Kelly, Wharfedale, Richard Allen, Leak, Gocdmans, 
Celestion, Pioneer, Akai, Stentorian, etc. 


TURNTABLES 
pppe ns, J.H., Lenco, Labcraft, Thorens, Garrard, 


Dual, etc. 
PICK-UPS AND CARTRIDGES 
Ortofon, ADC, Decca, SME, Pritchard, J.H., All 


Balance, Shure. 


DICTATING MACHINES 
Stenorette, Philips. 
TUNERS Chapman, Pioneer, Quad, Encel. 
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Here we have listed some of the stock 
in our warehouse. Just ask for a quota- 
tion on any ftems you need — you'll 
be delighted. When ordering be sure to 
give us your full address. We will care- 
pack and freight anywhere .. . there’s 
no distance barrier 2% Encel Electronics. 
If the good¢ you require are not listed, 
oc tates and ask ahout them! 
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BEST VALUE UNDER 


THE SOUTHERN CROSS 
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Encel 


THE KELLY CONCERTO 


One of our customers phoned us re- 
cently to tell us how pleased he was 
with his new Kelly speaker system. He 
has the Kelly Mk IJII. bass unit 
(£19/10/) and the Kelly Mk II Rib- 
bon tweeter (£19/10/), with the cross- 
over £4/10/) in the recommended en- 
closures. A musician friend told him 
that the standard of reproduction with 


these units was the most natural record-— 


ed sound he'd ever heard, And it’s true 
—the transient response of the Kelly 
Ribbon tweeter is outstanding—and this 
complete Kelly system is definitely 
superior: to any other domestic system 
regardless of price. Write for full 
details! 
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‘ REVOX TAPE RECORDERS 


‘ the famous Swiss REVOX 
recorders are now available at Encel Electronics. 
compare Revox engineering, facilities and quality, you realise you 
ate getting full value for every pound — and your pound still 
Electronics. 
Revox recorders, and for trade-in valuations on your old equipment. 
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At last we can tell you 
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goes further at Encel 


eadeet 


tape 
When you 


Write to us for prices of 
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SEPTEMBER AND TAPE RECORDERS! 


What's September to do with tape recorders? 


Not much, except that 


i’s the best month to: make your tape recorder investment at Encel 
Electronics. Now in stock—Akai M8 and 707. Akai STIX4, Tandberg 
74B and 64, Philips EL3548, EL3549, EL3300, National 7038S, 705, 7558, 


Sony 500a, 200 
Brennell, Revox. 


357/4, 


t 


f Geloso various models, 
Write and ask us for a quotation on any model! 


Grundig, Ferguson, 


SENSATIONAL SPECIALS FOR SEPTEMBER! 


Pioneer 204B — sterephonic 


e cBpptitiets with AM/AM/SW 
. two Celestion 12in 


CXiS12 Foe 09/1 


wide-range 
speakers 

(Ask for a price with any other 
speaker$ of your choice!) 


The proven Star SA30 OR 

® the Encel X1212 stereo am- 
plifier, Labcraft 605 turntable, 
J.H. tone arm, ADC 770 stereo 
diamond cartridge, two twin 
cone ah Wharfedale RS/DD 


speakers £94 / 1 0 


(or 

Richard Allen 

10in speakers) . 

BOSCO SSERBUOSHERELETHEHRBeBeeEas 


Retail £132, 


The high quality Sansui 
'* SM34 stereo amplifier with 
AM/AM/FM/SW — tuners, two 
Goodmans 201 
wide range 
speakers 


Dual 1009 turntable com- 
® plete with ADC 770 mag- 
netic stereo 
diamond 
cartridge 


* IN RETROSPECT 


SHHCOSCSSECSHSSHASKHTCHRSEHKAKETSHRHTESECEKRHATHEGHSTSHCTSHEASHSCHECKRHABELASEESRESHBEREHAES 


* Wholesalers 


SURESH STCSHFSHAHARKRESSHESSHEESCHECSHHKREHSRREKHTRTSERSREESSEHSSECHRSUHSHFaRtes 


Pioneer SMB 161 stereo 
* amplifier with AM/AM/SW 
tuners, Labcraft 643 turntable, B 
and O stereo diamond magnetic 
cartridge, two 
Sin Wharfedale 
speakers 
(With the Laberaft. 605 
table, All Balance tone arm 
and ADC 770 Cartridge, £9914. 


turn- 


Labcraft 605 — turntable, 
® Pritchard tone arm, ADC 
770 stereo diamond cartridge 


39/15 


(if you prefer an Orpheus Silex 
turntable to the 605, add £8.) 


RSHSSHVACSHRESHRHHESKeBEBReBvsa 

6 Leak Stereo 30 solid state 
® stereo amplifier. two Good- 

mans “Tri-axiom 

212 wide- 

range speakers 

{Ask for a price with any other 

speakers of your choice.) 


BSGSREHRSECHESSKEETESSRaHevad 

8 FLER equipment cabinets. 
* Brand new, hand-polished in 

maple, walnut 

and mahogany, 


Slightly marked £8/10/ 


-£9/10 = 


Perfect . 


SFSSCTTSHSTPVAT SST SH EHV TAP HTTH EHH HSTREHETHSTEHTAHEEHEYE SO Bm 
. Have another look at some 
of the outstanding offers made by Encel Electronics on 
Page 15 in earlier copies of 


the vast majority of these offers are STILL AVAILABLE 
—AT THE PRICES QUOTED, 


*ALL EQUIPMENT IS BRAND NEW IN MANUFACTURERS CARTONS 


lectronics 
THEBAN DYNAMICS DIVISION 
Australia’s Greatest Hi-Fi Centre 
43{ Bridge Road, Richmond. Victoria. Tel. 42 2820 


“Electronics Australia” 


— 


* Trade-Ins Accepted 
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Now you can quickly locate defective capacitors 
affecting the performance of electronic circutts 
—and prevent costly cali-backs! 


CAPACITOR TESTING 
IN-CIRCUIT/OUT-OF-CIRCUIT 
IS QUICK AND EASY 


NEW B&k CAPACITOR ANALYST 


for TV, Radio, Transistor Radio, Auto Radio, Hi-Fi, and other electronic equipment 


Unique new B & K development puts the 
measurement of capacitors and electrolytics on 
a practical basis—picks up all defects that will 
affect performance—turns lost time into profit 
dollars. 


_Servicemen are aware that capacitors and 


electrolytics are second only to receiving tubes 
in creating the most servicing problems. 


The new B & K Capacitor Analyst enables 
you more easily to measure capacitance and 
leakage resistance —detect both opens and shorts 
—both in-circuit and’ out-of-circuit. In-circuit 
leakage resistance test can be made on low- 
voltage circuits such as transistor radios, or on 
higher voltage circuits. Checks capacitor value 
from 25 pfd to 100 mfd. 


Tests electrolytic capacitors by unique cir- 
cuit (Pat. Pend.) which determines how well the 
electrolytic does the job of storing electrical 
energy and returning it back to the circuit. De- 
tects marginal electrolytics that should be re- 
placed. Also predicts life expectancy of any 
electrolytic capacitor rated 3 volts or more. 


For further particulars please contact Engineering Products Division: 


AMALGAMATED WIRELESS 

yi) (AUSTRALASIA) LIMITED 
47 YORK STREET, SYDNEY. 20233 

WELBDURNE © BRISBANE @ RTH @ HOBART @ LAUNGESTON 


~ ADELAIDE: Newton McLaren Ltd. 510111 @ WELLINGTON, N.Z. 4 3191 
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s by Bruce Shore 


New radio frequencies, now being explored by scien- 
tists, can carry more information than all present 
frequencies combined. 


A FTER 20 years of trench warfare along the microwave frontiers of the 

electromagnetic spectrum, communications scientists have opened a full- 
scale offensive against the technological Maginot line standing between them 
‘and the use of the frequencies above microwave — those including millimetre, 
submillimetre, infrared, and light waves. Advancing behind a screen of heavy 
armour, bristling with such high-frequency assault gear as klystrons, magnetrons, 
varactor diodes, and parametric amplifiers, these research forces have already 
pushed to the outskirts of the millimetre frequencies and, through the laser, 
have even breached the bastions of infrared and visible light. 


At stake in this contest is the future of a communications industry whose 


archer works with super- 


channels stand soon to be swamped by a rising flood of information spilling conductive microwave amplifier, 
into the air waves from a multiplying host of transmitting antennae inside _ the first ever achieved. This device 
‘and outside the earth’s atmosphere. The day is already in sight when such has amplifier radio waves oscillat- 
‘transmission forms as AM and FM radio, short-wave, international telephone ing at 6KMC per second. 


‘and teleprinting, television, and radar will not permit simultaneous operation 
‘without producing a composite din of electromagnetic cross talk, intermodulation, 
and fade-out that will be impossible to decipher. 

To postpone this day and the stringent program of frequency rationing 
that it would elicit from national governments around the world, communications 
researchers are spending their energies devising arch techniques and artful 
circuitry that will allow them to pack information into every nook and cranny 
| of today’s transmission channels. Representative of these efforts are multiplexing 
| and pulse code modulation (PCM). 

In multiplexing, many hundreds of different messages are combined for 
| transmission on a single “carrier” frequency. The effect of multiplexing is to 
|increase dramatically the amount of information that can be carried 
| simultaneously by a single radio channel. In the case of pulse code modulation, 
| all information is transformed into a digital code — like Morse code — and 
‘transmitted as a pattern of “ons” and “offs,” which can be recognised and 
| reconstructed into a meaningful voice message or TV picture by a decoder 
at the receiver. The effect is to reduce the number of individual pulses os 
| needed to send a single message on a “carrier” wave and, therefore, to increase : Be 
the total number of messages that can be carried. 


| So much for the ingenious legerdemain being developed to ward off the 
| day when communications transmitters may weli turn into monumental “towers 
of electromagnetic babble.” These techniques, though interesting and valuable, 
| do not strike at the source of the problem — the narrowness of the frequency 
| band presently available for wireless communications. . 


! 
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|: From the time when the German physicist Heinrich Hertz first. confirmed Millimetre waves are generated by 
| the existence of radio waves in 1886 down to the conclusion of World War II, application of an electric voltage 
the number of frequencies that could be used for broadcasting grew steadily. to the hairlike piece of indium- 
| By 1945, information could be manipulated over a swath of frequencies stretching antimonide seen here ogainst the 
from about 10,000 cycles per second (10KC) at the low end to 30 thousand examining eye of an RCA scientist. 


million cps GOKMC) at the high. By that time, however, the technology 
was played out. It was and still is largely unable to crack the next level 
of frequencies above microwave. Thus, while the amount of traffic carried 
by radio communications has mushroomed, the number of channels that can 
be commandeered to transport it has remained virtually unchanged since 
World War II. 

It is the almost total absence of simple oscillators and amplifiers operative 
at electromagnetic frequencies beyond microwave that, so far, has stymied 
| electronics scientists and engineers in their quest for new communications 
| channels in the millimetre and submillimetre portions of the spectrum. 

j At RCA Laboratories in Princeton, N.J., this quest has recently led to 
three unique developments: (1) a beam-plasma tube that employs the interaction 
between an electron beam and a gaseous cesium plasma to generate or amplify 
| microwave frequencies verging on the millimetre domain; (2) a gaseous plasma 
“cathode” from which dense electron beams can be siphoned for the purpose, 
' one-day, of generating millimetre waves; and (3) the industry’s first super- 
| conductive amplifier, a device that amplifies microwaves when immersed in 
liquid helium, and may soon do the same for submillimetre waves. 

i Equally significant is the work going forward on solid-state plasmas. 
Plasmas are energetic concentrations of positively charged “ions” (atoms missing 
one or more electrons) and negatively charged electrons held together, at long 
range, by a mutual electrical attraction. As such, they can exist in either 
‘space or solids. 

I In space, plasmas generally have the appearance of luminous gases, like 
those seen in operating neon signs, fluorescent lights, and mercury vapour 
“lamps. In solids, they are the product of the way electrons, freed—by application 
of an electric field—from the atoms composing the solid, interact with their 
_ former hosts as they careen through the material. 

Strangely enough, this interaction has all the earmarks of a plasma — 


(Continued on Page 142) on : 17 
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INTENSITY 


301 


5 SINGLE BEAM 
OSCILLOSCOPE 
WITH 
10 x 10 cm. DISPLAY 
DC COUPLED X & Y 


Moe — 


a AMPLIFIERS 
. og TREE. yt ee . FLOATING DIFFERENTIAL 
age 6” INPUT | 
te a” 
BRIEF SPECIFICATION: 7 
Y AMP BANDWIDTH: DC or 2c's to 3MC's (-3db) q 
SENSITIVITY: 11 switched range of 20mV to 50V pk-pk/em 
in 1-2-5-10 sequence. 
RISE TIME: 0.1 uSec constant from 100mV pk-pk/cm q 
CALIBRATION: Within 5% 
INPUT IMPEDANCE: | M ohm and 50 pf (Single ended) q 
2 M ohm and 25 pf (Balanced) 
TIMEBASE RANGE: | sec/em to luSec/em in six ranges with vernier 
TRIGGER: Auto or amplitude selection 
SYNC: Auto internal or external 
x AMP BANDWIDTH: DC to 250 Ke'S (-3db) 
SENSITIVITY: 250mV to 10V pk-pk/cm 


PRICE: £110/0/0 F.O.R. MELBOURNE, PLUS TAX. 


B.W.D. ELECTRONICS PTY. LTD. 


331-333 BURKE ROAD, GARDINER, VICTORIA. TELEPHONE 25 4425 (3 lines) | 
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‘AN AUTOMATIC 


frequency spectrum. 


- @IPEEDRACE, a fully automatic high- 
frequency single sideband communi- 
‘cations system which can be controlled 
remotely by any form of digital data 
link over distances as great as 1,000 
miles, has been introduced by Racal 
| Electronics Ltd., of Bracknell, Berkshire. 
For military long and medium dis- 
tance point-to-point, ground-to-air or 
_ship-to-shore communications, Speedrace 
is ideal, as all units have been designed 
to British Defence specifications for con- 
struction, environmental, performance 
-and climatic conditions. It is also suit- 
able for telecommunication authorities 
and for civil uses with oil companies, 
administrative. and exploration purposes 
and for other organisations with highly 
technical teams in the field. 

Long range H.F. communications 
‘systems using single sideband (SSB) 
transmitting techniques are gradually be- 
ing introduced throughout the world to 
replace double sideband installations. 
| The importance of this move is empha- 
| sized by the recommendations of the 
| International Telecommunications Union 
| (ITU), under which the majority of com- 


| the early 1970s. 
| Although single sideband has been 
in use for long distance international 
| circuits since long before World War 
| II, recent developments in oscillator 
| stability and improvements in component 
| design and manufacture have enabled 
| SSB equipment to be developed which 
| is more economical in price, smaller in 
| size and simpler to operate. 

A number of technical advantages are 
offered by SSB operation compared with 
| double sideband (DSB) over the same 
| circuit. Single sideband transmissions 
occupy only half the bandwidth of 
| DSB operation, giving greatly improved 
| efficiency; approximately one-tenth of 
the power of a DSB transmitter will 
| give equivalent communications _ effi- 
| ciency. 

Now in quantity production for Btitish 
and overseas governments, Speedrace has 
been developed over a number of years 
and is based on an analysis of user 
requirements. Systems are available with 
| up to 10OKW p.e.p, output in static, trans- 
| portable or mobile form. All modes of 
operation are available in the frequency 
range 2 — 30MC., 
| The heart of the system is the Racal 
| MA 250 synthesiser, which accepts a 
| standard frequency signal and produces 
280,000 possible operating frequencies 
| of unsurpassed accuracy and_ stability 
| each separated by 100 cps. Each output 
| frequency is controlled by a frequency 
| standard enabling accurate and stable 
| Operating conditions to be maintained. 
System frequency stability is better than 
S parts in 10° per day, and accuracy 
is better than 1 part in 10”. 


” 


iW, 


iA 


REMOTELY CONTROLLED 


7 Towards more efficent use of the over-crowded radio 


| munications systems should be SSB by | | 


é * 
523.68 866 


Receiver terminal equipment type 
RTA,191. 


Ali tuning, frequency setting and 
mode-setting is completely automatic, as 
are the output loading circuits of the 
transmitter, which are continuously 
maintained at correct impedance match 
to the aerial circuits. Average frequency 
change time for a transmitter system is 
about 20 seconds, and maximum time 
less than 45 seconds. 

Remote control facilities include fre- 
quency selection, mode selection, trans- 
mit/standby control, remote oscillators on 
and switching. Additional optional facili- 
ties include switch-on and run-up, aerial 
selection, aerial rotation, fault warning, 
remote gain control and pre-programed 
systems. 

Any type of intelligence input can be 
accepted, provision being made for AM, 
CW, SSB and FSK operation, with re- 
ceiver AFC if required. As well as fully 
suppressed carrier operation, pilot or 
voice controlled carrier operation is 
available. 
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Remote control desk. 
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1OKW HF linear amplifier. 


One of the most important applica- 
tions is for situations where fixed and 
mobile stations are in communication. 
Already SSB for aircraft communication 
is being introduced by all major ati 
forces and is quickly spreading to civil 
operators. Speedrace is particularly suit- 
able here, as rapid changes of frequency, 
aerial and mode are essential. Stations 
incorporate standard modulators and IF 
units of 3KC bandwidth for single 
telephone channel. 

For ship-to-shore communications, re- 
mote control facilities enable transmitter 
and receivers to be located well away 
from the port communications centre 
which is usually in the middle of a busy 
port. 

For point to point operation, Speed- 
race systems can be used for either in- 
dependent or single sideband operation, 
with ISB bandwidths of either 3KC or 
6KC giving one or two speech channels 
per sideband. Suitable channel displace- 
ment units for voice channel transfer 
and multi-channel telegraph units are 
available with any system. In point to 
point. operation, where Operating fre- 
quencies have previously been allocated, 
ten-channel frequency synthesisers are 
being developed. 

For military applications, Speedrace can 
be supplied in transportabie or mobile 
form, whether in containers or in heavy 
vehicles in the rear areas of war zones 
Stations can be assembled to suit the 
navy or 
air force from standard sub-units, or 
with specially designed sub-units incor- 
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a. FIELD RADAR FIGHTS GUERILLAS IN VIETNAM 


Medern jungle warfare has highlighted the need for short range detec- 
tion systems capable of "seeing" individual enemy infiltrators concealed 
' in the heavy undergrowth. This article describes some of the equipment 
' currently in use or under development for use by American—and Aust- 


ralian—troops in Vietnam. 


ARKNESS works for the enemy in 

Vietnam. Guerilla forces, moving 
quietly at night through the jungle they 
know so well, can neutralise American 
superiority in weapons with the tactics 
of surprise. To guard against such 
attacks, both the Army and ihe Marine 
Corps are investigating devices 
“illuminating” a defence perimeter at 
night. 

Sonic-wave detectors, light intensifi- 
cation devices, television, infra-red sen- 
sors, and radar have been tried; so far, 
radar has worked best, Though it is 
chiefly thought of as a long-range tool, 
radar has been remarkably handy in 


Vietnam for spotting a man stepping into 


a jungle clearing, or approaching a for- 
ward post. Radar and an experienced 
operator have even detected a man 
crawling through grass. — 

Three field perimeter surveillance 
radar units are in use today. They all 
employ pulse doppler. Target indica- 
tion is by audio tone—though one of 
them also has a visual scope presenta- 


on. 
i All three radars do a good job, but 
each is limited. 


TYPICAL PERFORMANCE 


The AN/PPS-4, the Army’s_ best 


| medium-range (8,000 metres) surveillance 


sensor, is seven years old, When it 
was first built, it used valves and was 
powered by a petrol generator almost 
as noisy as a burglar alarm; transistors 


| have now replaced the valves and a bat- 
tery has ousted the generator. 


The PPS-4 weighs approximately 
140ilb—too much for one man to carry. 
Since it does not present the target visu- 
ally, but only by a doppler tone, it is 
limited to one target at a time. The 
operator must rotate the antenna manu- 


| ally and the battery must be recharged 
every eight hours. 


The AN/TPS-25, the Army’s long- 
long-range (20,000 metres) surveillance 


| radar, is also seven years old. Though 
| it has been modified slightly, it still uses 
| valves, is powered by a petrol generator 
and must be scanned manually. 


This unit weighs about 300lb and five 
men are needed to carry it. It does 
provide visual presentation of the target, 
in addition to the audio tone. The visual 


"presentation, however, is limited; the 


for P 


display is an “A” scope, which shows 
target size and range. Bearing must be 
obtained by checking the position of 
the antenna. The “A” scope also has 
no target retention capability. Once the 
antenna has moved past the target, the 
signal disappears. The Army may im- 
rove the unit by equipping it with a 
“B” scope (P.P.1.), which shows all tar- 
gets in the area scanned and indicates 
bearing. 

The AN/TPS-21, a long-range (20,000 
metres) unit built for the Marines, is 
not as old as the other two radars— 
the Marines first tested it in 1960—but 
it weighs 250lb, it uses valves and a 
petrol generator, and it has no visual 
display. 

The TPS-21 does scan automatically 
and can change beamwidth for different 
phases of its operation. 

The Marines have used it successfully 
in Vietnam and elsewhere; but they, like 
the Army, want still better gear. 

A new generation of field surveillance 
radar, consisting of three units, is being 
developed by the Army. All three are 
lighter, smaller and more versatile than 
the present units. Displays will be 
clearer, circuit refinements will cut 
power consumption, and better signal 
processing will provide better target 
definition. 

The AN/PPS-5 will become the 
Army’s new medium-range field radar. 
Now undergoing tests, the PPS-5 is 
closest to becoming operational. It 
should be ready by 1968. 

The PPS-5 weighs less than 100Ib. It 
can be dropped by parachute or carried 
by three men. A remote unit permits 
the antenna to be placed on a hilltop 
while the operator controls the set from 
a foxhole S5O0ft away. 

The remote unit will operate in two 
modes: a normal radar mode in which 
all targets, both stationary and mov- 
ing, are shown, and a moving target 
indicator mode in which all background 
clutter is filtered out. 

In either mode, targets are presented 
en “A” and “B” scopes, as well as aud- 
ibly by doppler tone. The set can detect 
a walking man at 3,000 metres and a 
moving vehicle at 5,000 metres. 

The unit is fully transistorised except 
for the magnetron and local oscillator 
valve. It automatically scans preset sec- 
tors of 30, 60, 90 or 120 degrees. Coun- 
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ter-measures make the set relatively jam- 
proof. 

Target resolution is better because of 
its 1.0 degree beamwidth. The PPS-4’s 
beam is 6.6 degrees wide. 

The AN/PPS-6, now being tested by 
the Marines, is the first field radar light 
enough to be carried and operated by 
one man. It weighs about 10lb and 
uses conventional solid state, discrete 
transistor circuits. A target is indicated 
by doppler tone, and tange by a meter. 
It is for short-range use (2,000 metres) 
to help troops patrol the forward battle 
areas. 

The AN/TPS-45 is also a short-range 
radar now being developed for the 
Army. It will be smaller, lighter and 
more rugged than the PPS-6. It will 
employ advanced transmission, signal 
processing and display techniques. It 
will use integrated circuits and power 
transistors. 


RIFLE RADAR 


A 2lb radar that can be attached 
to an automatic rifle is being de- 
veloped by R.C.A, Although it is only 
an experimental system and still in the 
breadboard stage, the Army and Marines 
are both interested, 

This radar is a continuous-wave, 
pulsed doppler system that operates in 
the X band. R.C.A. claims that it will 
have a useful range of 250 yards and 
will be able to identify animals, vehicles 
and people. Targets will be indicated 
by an audio tone. 

The antenna will be a multi-channel. 
solid state, phased-array system. Nine 
inches in diameter and one-half inch 
thick, it will be mounted below the rifle 
barrel. 

Many of the integrated circuits and 
microcomponents in the system will be 
potted in the back of the antenna, so 
that the antenna will be rigid and the 
components free from vibration and 
shock. The batteries can be carried in 
a belt clip. Power output is only 0.2 
watt. 

Miniaturising sets and improving tar- 
get resolution is only part of the goal of 
bettering field radar. The Marine Corps 
would like to have sets which process 
the information to provide a direct read- 


‘out that does not have to be interpreted. 


Although radar has proven to be a 
good battlefield sensor, engineers know 
that it does have limitations. Claims 
that systems can tell the difference be- 
tween men with guns and men without 
guns, of between men and women, or 
mules and carts, are usually based on 
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THE PLUMBICON— 


A NEW TELEVISION CAMERA TUBE 


- The Plumbicon can, in many ways, be considered as a type of vidicon 
— with which it has in common simple construction and ease of oper- 
ation. The less favourable properties of the conventional vidicon are, 
however, absent, and this new tube equals or surpasses the existing 
pick-up tubes in all respects important in broadcast television. Particu- 
larly good results are obtained when using it in colour TV cameras, 

‘including accurate colour over a wide range of light levels. 


To satisfy the requirements imposed 
by television broadcasting, it has been 
necessary till now to use either an image 
iconscope or image orthicon for direct 
broadcasts, These were the only types 
of pick-up tube with sufficient resolving 
power and speed to respond adequately 
to the rapidly changing details of the 
broadcast scene, 

The vidicons, which far surpass these 


types in simplicity and ease of operation, 
were unsuitable because the picture they 


supply is too uneven at low light levels 


-—a consequence of local differences in 


dark current; also, at low light levels 
smeared pictures of moving objects re- 
sult owing to the vidicon’s response be- 
ing then too slow, ‘Their use has been 


‘limited to various industrial applications 


and applications where a high level of 
illumination is possible, as in film scan- 


“ning. 


The Plumbicon, the latest discovery in 


‘the field of television pick-up tubes, pos- 


_sesses the good properties of both classes 
of pick-up tube referred to above, and 


even surpasses them in certain respects. 
The Plumbicon combines small size, 
simple construction and ease of opera- 


‘tion with the further advantages of a 
low dark current, high sensitivity, high 


speed of tesponse and good resolution. 
The life of the Plumbicon is no shorter 
than that of other studio-quality tubes. 
It also affords striking advantages in 
colour television and X-ray television ap- 


plications, 


Both from the operational and con- 


structional viewpoints, the Plumbicon is 
Jargely similar to the vidicon, The name 


Plumbicon is derived from plumbum 
(Latin—lead) and ikon (Greek—image). 
Such a name arises from the constitution 
of the photo conductive layer employed 
(lead monoxide PbO, instead of anti- 
mony trisulphide Sb:Ss, the latter being 
usual for the vidicon). This layer in 
fact constitutes the fundamental distinc- 


| tion between the Plumbicon and present 
_day vidicons; 


its particular formation, as 
well as the choice of material, is of fun- 
damental importance, 

Besides the advantages, attributable to 
the vidicon, of small dimensions, ease 
of operation, simple construction, and 
favourable signal to noise ratio, the 
Plumbicon satisfies additionally high de- 
mands in relation to lag, sensitivity, and 
dark current, and has a very favourable 


life expectancy. 


The construction and operational prin- 
ciple of the Plumbicon is shown in figure 


1. As with the vidicon, a thin trans- 


jayer is employed. 


parent conductive tin oxide signal plate 
i? The side of the PbO 


target opposite to that on to which the 


‘image of the scene is projected, is scan- 
ned by the electron beam. 


The PbO layer together with the tin 


oxide film form a unit consisting of three 
sub-layers, each of differing conductivity 
type. The middle sub-layer is made 
up of almost pure PbO which is an in- 
trinsic semi-conductor, At the side of 
the layer where the scanning electron 
beam strikes, the lead oxide has been 
transformed, by doping, to a P-type semi- 
conductor, The tin oxide signal plate is, 
however, strongly N-type, and its contact 
with PbO thus gives rise to a thin N- 
type layer, These three sub-layers thus 
form a “PIN” diode, the I sub-layer con- 
stituting the bulk of its thickness. This 
structure, which is not possible with 
Sb.Ss, yields the tube properties making 
it suitable for studio use. 

The signal plate voltage requirement 


Figure 1. (1) flat glass window. (2) 
thin transparent conductive tin oxide 
layer (signal plate). (3) photoconduc- 
tive layer of micro-crystalline lead 
oxide (target on to which image is 
projected). (4) seanning beam; (5) 
cathode; (6) accelerating anode; (7) 
mesh sereen which produces «a 
hemegeneous field between target 
and anode. 


is quite moderate: only approximately 
+45V is required with respect to cath- 
ode, During tube operation, the poten- 
tial V of the free surface of the photo- 
conducting lead monoxide target will 
fluctuate within an interval of only a few 
volts, the lower limit of which is ap- 
proximately equal to the gun cathode 
potential, 

The photoconducting target may be 
represented as composed of a_ large 
number of capacitors (the so called “pic- 
ture elements”), In parallel with each of 
these capacitors there is connected a 
current source supplying a current ig, the 
magnitude of which depends solely on 
E, the intensity of illumination. The 
electron beam scanning the photocon- 
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ductive target may be regarded as a 
multiway switch connecting each of the 
picture elements in turn to the negative 
terminal of the source supplying the 
voltage for the signal plate. 

When the “switch” closes on to a pic- 
ture element, the potential V of its free 
surface falls abruptly to zero (cathode 
potential). During the remainder of the 
frame period (usually 1/25th of a sec- 
ond) the electron beam scans other pic- 
ture elements, the capacitor C 
partially discharges due to the flow of 
the current fg, and V rises. This rise 
of V is greater when the picture ele- 
ment is more strongly illuminated be- 
cause ig is then greater. 

A charging current is, dependent on 
the rise of V, flows each time the scan- 
ning beam completes the circuit contain- 
ing an element, and this causes a voltage 
drop across rs the signal resistor which 
causes Vu to vary; this is the output 
signal, 

The multi-layer structure of the tar- 
get leads to a very small dark current, 
much smaller than obtainable with a 
simple PN junction. 

When the Plumbicon is in operation 
its photoconductive layer —- in contrast 
to the case with a conventional vidicon 
—constitutes a reverse-biased diode. The 
dark current is the inverse current 
through such a diode and is thus very 
small (not gerater than 0.5 x 10°A 
at any value of signal plate voltage 
likely to occur in practice), 

Comparison between the spectral 
sensitivity curves for the Plumbicon, 
image orthicon, vidicon, and human eye 
show that the correlation with eye 
spectral sensitivity is much better for the 
standard production Plumbicon than for 
either of the other two tubes. It thus re- 
quires no filters when used in mono- 
chrome television applications yet gives - 
a far better graduation of colours than 
these tubes. Also, for colour television, 
the somewhat lower red sensitivity of the 
Plumbicon, relative to that of the eye, 
does not appear to constitute a seri- 
ous objection in practice. However, in 
such a case a Plumbicon can be employ- 
ed in which the red sensitivity is en- 
hanced. 

The basic design also provides scope 
for variations to suit specific applica- 
tions without seriously compromising 
other factors important in performance. 
In fact tube modifications are available 
to suit the following applications:- — 

Black. and white studio and out- 
door broadcast cameras. 

Closed circuit industrial TV (e.g. 
high sensitivity, long service life 
and reasonable speed of response). 
Colour cameras in the blue, green 
or red channel. 

X-ray medical equipment (e.g. high 
resolving power together with high 
sensitivity). 

The Plumbicon has a longer service 
life than other studio-quality tubes, In 
fact, on all points important in tele- 
vision broadcasting the Plumbicon equals 
or betters existing tubes, and above all 
when it is employed for colour TV. 
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Foam Sealing Tape 


Television and radio maintenance men are finding plastic 
foam tape a handy item in their tool box. Known as Bear No. 
495 Plastic Foam Sealing Tape, it consists of polyether foam 
plastic, laminated to a high strength rope paper-backing which 
incorporates a firm bond high tack adhesive. 

The adhesive is protected by an easy-to-remove paper inter- 
liner and the tape is fixed in position by stripping back the inter- 
liner and applying firm finger pressure to the plastic foam. Not 
only does it provide a first-rate seal, but it has ideal vibration and 
shock resistance characteristics. 

Among its many uses it can be used as a gasket around 
television tubes where protection against vibration and dust is 
oS Australia Pty. Ltd., Nyraneng Street, Lidcombe, 


Superconductor Magnet 


A magnetic coil with a field of 132,000 gauss, demonstrated 
at the General Electric Research Laboratory, is described by 
scientists as ‘‘a substantial new achievement in world-wide super- 
conductor research.” 

Only 3500ft of a unique, commercially available niobium- 


tin wire is required for the record-breaking coil, which consists 
of four concentric sections, measures 4in in outside diameter, 


and is 6in long. The magnetic field exists in a 4-in hole through 


the centre of the coil. Larger working volumes can be readily 
obtained by removing one or more of the coil’s inner sections, 


but this results in lower magnetic fields. 

Carl H. Rosner, designer of the new magnet, said that fields 
of over 120,000 gauss had been achieved repeatedly with the 
same coil; it has been cycled many times between the super- 
conducting state and the normal resistive state. The high mark 
of 132,000 gauss gave the “‘super-magnet” a pulling power over 


300 times stronger than an equivalent area of a commercially 


available permanent magnet alloy. 

The coil operates at liquid-helium temperature (4.2 degrees 
K.: 452 degrees F. below zerq). 

“Even higher fields could be achieved by reducing the 
temperature, but we feel the significant figure is that reached 
at the more conveniently obtained temperature of boiling 
helium,” according to David W. Lillie, manager of Metal Studies 
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Modern television cameras are a far cry from the cumbersome and 


at the G.E. Research Laboratory. 

High-field superconductors now offer the practical and eco- 
nomical possibility of creating extremely strong electromagnets 
with only a tiny fraction of the power required if the coils are 
made from ordinary wire. The General Electric scientists achieved 
their 132,000 gauss field using a single power supply operated 
from six ordinary automobile storage batteries. The current 
through the coil was 212 amperes, while current density was 
over 50000 amps/cm2, Comparable magnetic fields created by 
conventional means — without superconductors — require millions 
of watts of electric power. 


Space Navigation 


Highways to the stars along which explorers of interstellar 
space may find their way unerringly are being “mapped” by devices 
Jaunched on Polaris boosters. 

Object of experiments is to develop an inertial guidance system 
that would steer by the stars. Operating independently of ground 
control and using various predetermined stars as reference points, 
the system could guide man through the vastness of space. 

Such a stellar inertial guidance system could also increase 
flexibility in targeting ballistic missiles, according to U.S. Air 
Force spokesmen. 

Details of Polaris’ new and significant role in advancing man’s 
knowledge of the space environment were disclosed by a spokes- 
man for the Lockheed Missiles and Space Company. 


Air-cooled Jackets 


Ventilated clothing for men working at furnaces in the iron 
and steel industries and other hot spots was one of the British 
exhibits at the recent International Engineering Exhibition in 
London which Denis Desoutter picked out for mention in the 
B.B.C. “Science and Industry’ program. These air-cooled jackets, 
marketed by United Steel and Colvinaire of Newcastle-on-Tyne, 
had been perfected after several years of research by medical and 
steel-making experts, he said. “Air is drawn into a cooling unit, 
tiitered to remove dust, and is then ‘passed along a line to ven- 
tilation ducts in the worker’s jacket. The wearer can adjust the 
temperature to suit himself. And he can also wear a_ plastic 
visor, suoplied with cool clean air for him to breathe, however 
hot and smoky the air round about may be.” 


VR 


rather unstable units which once they were. Pic- 


tured at riaht is the new E.M.I. model 208 all-transistor camera which can use a vidicon tube or the recently an- 


nounced Plumbicon. It is claimed to produce broadcast qu 
miniature camera a ! 
arated from each other by up to 100 feet of cable and from the camera control unit 


to 405, 525 or 625 line standards. The 


ality signals and can be changed, at the 
t left consists of two tubular assemblies, which can be sep-~ 


flick of a switch, 


by 1,000 feet of cable. (E.M.I. 


Electronics Ltd., Hayes, Middlesex, England). 
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TWO NEW jay price. 
rom 44) " Wharfedale 


. ‘When mecnted inal oo enclosure this — 
new low priced Wharfedale speaker gives 
excellent. bass performance and the upper 
registers are well defined. The addition of a 
PST/4 tweeter effectively augments the 
high. frequencies. impedence: 10/15. ohms. 
_ Frequency response: 50 -——. 20, 000 c/s. 
se Flux poy: gx S00 oersteds. 


| 10 BRONIE RS /DD 


: Renowned Wharfedale quality is maintained 
in the new 10” Bronze RS/DD. Unique roll 
surround cone suspension provides out- 
standing frequency range even in a 1 cu. ft. 
enclosure, Impedence: 10/15 ohms. Fre- 
quency response: 35 -—— 20,000 c/s. Flux 
density: 10,500 oersteds. 


* SUPER 3 * PST/4 * BRONZE 8 * SUPER 8 RS/DD 
* GOLDEN 10 RS/DD * SUPER 10 RS/DD * W12RS/PST * RS 12 DD 
* SUPER 12 RS/DD  * W 15 RS * W 12 §G * W 15 EG 
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_High-power Laser 
__. The Westinghouse Electric International 
Company, 200 Park Avenue, New York, 
_USS.A., has produced a new laser material. 
It consists of glass to which a small amount 
of neodymium and uranyl has been added. 
_ It is the addition of uranyl that 
constitutes the new advance, for it enables 
the laser to produce sharp and powerful 
pulses in a “giant-spike” operation without 
any external optical apparatus. In other 
words, the material does its own Q-switch- 
ing, in the jargon of laser technology. 

What apparently happens is that the 
uranium atoms, when they absorb energy 
from the pumping light, hold back the 
laser action until many more neodymium 
atoms are energised. The giant pulse comes 


when enough neodymium atoms are ener- § 


gised to overcome the delaying uranium 


atoms. A simplified laser is thus created - 
for high-power ranging, distance-measure- | 


_ ment and radar-like use. 


Paint For Wet Surfaces 


An industrial coating which can be 
applied direct on to wet surfaces, or even 
- under water, is now available. 

Called Cital Aquapaint and developed and 
manufactured by Citosan of Switzerland, 
it isa two-part epoxy resin-based coating 
which will adhere to practically all sur- 
‘faces. As it is solvent-free, and at room 
‘temperature relatively liquid, it can be 
mixed with filling materials — quartz for 
example — and worked like mortar. 
 Aquapaint is stated to be resistant to 
water, sewage, petrol and oil as well as to 
mechanical wear and is available in many 
colours. 


Decorative Metal Sheets 
_. Metal sheets decorated with ink or paint 


ings are the subject of a recent patent. 
A viscous layer of paint is applied be- 
tween the surfaces of two metal sheets and 
pressure applied to one of them. The two- 
surfaces are then progressively separated, 
a pattern being formed in the process. The 
sheets are then dried. 

‘The pressure applied and the controlled 
tension and speed of separation define the 
pattern which is then reproducible under 
‘the same conditions. Varying depths of re- 
fief, metal or mineral particles to give a 
sparkling effect are possible refinements of 
the process, says J. Luc, of 27 Rue de 
Malzevelle, Nancy, Meurthe et Moselle, 
France, 


-Pre-coating Metal 
An inexpensive method of pre-coating 
sheets of steel and non-ferrous metals with 
water-diluted paints which impart protection 
_ from corrosion and a decorative finish is 
claimed by Yawata Iron and Steel Company, 
of 1, 1-chome, Marunouchi, Chiyoda-ku, 
- Tokyo. 
_ The cleaned and acid-etched sheets are 
dipped in a paint and an electric current 
applied for about five seconds. The film im- 
parted to the sheets is stated to be of a 
justrous transparent appearance and to_ be 
wear resistant. The company also claims 
that the film does not break when the 
sheets are subsequently formed. A few of 
the uses envisaged for the pre-treated sheets 
are prefabricated houses, cans, toys, dividing 
walls and automobile trim. 


Laboratory, Schenectady, U.S.A., have de- M 


“monstrated the value of an unusual lubri- 
“eant. 
It is a chemical complex of iodine and 
“aromatic hydro-cartons, and its effectiveness 


under what is known as boundary condi- 
“tions — usually extreme conditions — is 


to make external and internal wall cover- . 
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due to the lamellar solid that it forms when 
it comes in contact with, for example, steel 
or titanium. In magnified appearance the 
solid is not unlike stacked sheets of card- 
board. In use, one sheet slides easily over 
the next. 

Persistent wear problems with high- 
chromium-steel bearings have been overcome 
by adding the complex to the oil normally 
used. It can also be used alone. 


Tile Reduces Noise 

Plastic tile said to reduce noise and 
vibration is made of lead pellets in an elastic 
matric of Neoprene. The compound is also 
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In a recent trip overseas, Mr J, B. 
Montgomery of Warburton-Franki 
Industries (right) held discussions 
with Mr J. H. Baldwin, President of 
Daystrom Ltd., Ontario, Canada, a 
company which Warburton-Franki re~ 
present in Australia. Pictured is a 
professional oscilloscope and a 
Thermoprobe, two popular instru- 
ments from the Daystrom range. 
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Thorn Electrical Industries (Aust.) Pty. Ltd., are currently very active in the 


available as an uncured plastic which can 
be trowelled into place where it solidifies. 

The material, made by Chemical Coatings 
and Engineering Co., of 22 Brooke Street, 
Media, Pennsylvania, is reported to adhere 
well to wood, metal or concrete. The inertia 
of the heavy pellets absorbs vibration or 
noise so it is not transmitted through the 
floor when tiling is used. It acts the same 
way if trowelled on to machine members 
which vibrate. 


Fast Plastics Moulder 


According to a report from Japan, a 
plastics injection moulding machine claimed 
to be three times as fast as any other on 
the market, has been developed. 

It will produce 1,000 mouldings an hour 
and was shown at the Tokyo International 
Trade Fair. The machine, called the Nikko- 
Ankerwerk has been produced, with tech- 
nical assistance from Western Germany, by 
Japan Steel Works, 1-12, Yuraku-cho, Chi- 
yoda-ku, Tokyo, Japan. 


Underground Atom Station 


The primary nuclear system for the 
world’s first underground atomic power 
station is being assembled in a man-made 
cavern at Chooz, France, near the Franco- 
Belgian border. The plant will be the largest 
in Europe using a single reactor and en- 
riched uranium as fuel. 

Designed by the Westinghouse Electric 
Company, it is being built for the Societe 
d’Energie Nuclear Franco-Belge des Ar- 
dennes (SENA), a French and Belgian 
group which will share the power output of 
between 242MW and 266MW when com- 
mercial operations start in May, 1967. 


Pipe Bending System 


Bends can be produced in pipe, not by 
actual bending but by thinning and length- 
ening one side, in a machine built by the 
en Engineering Co. of Aurora, Iilinois, 

Pines says its system does not flatten the 
pipe at the bend and does not require that 
the pipe be heated, It says the bending can 
be done in a tenth of the time required 
by previous methods. 

The machine has an internal roller pressed 
against the side of the pipe at the point of 
the bend. The outside of the pipe is sup- 
ported by back-rollers. As the internal roller 
is turned, it thins the pipe wall by 25 to 
35 per cent. The extra metal goes to make 
the outside radius of the bend as the pipe 
bends itself away from the back-up roliers 
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stereogram, tape recorder and television field, as well as industrial lighting. 
The Company provided 233 Atlas Alpha 3 mercury fluorescent street lanterns 
to illuminate the new Tasman highway and bridge in Hobart, Tasmania, 
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Australia’s foremost 


component manufacturer... 


pas Ducon now represents these five leading component 
manufacture s of England, U.S.A. and Japan ae 
Australian Industry the very latest and most di , 


components to suit almost any electr 


Capacitors. Resistors. Relays. Inductors. Push-button and rotary switches. 
Valve sockets. Ferrites, memory cores and memory planes. Tantalum 
capacitors. Moulded, carbon track potentiometers. Industrial equipment. 

P lessey Piezo electric transducers. Turret terminals. Crystal ovens. Ceramic piece 
parts. Micro-wave components. Filters. Lamp holders. Ceramic valve 
sockets. Powder metallurgy components. 


> Sub-miniature valves. Cold cathode tubes, Barretters. Electro- 
Hi a meter valves. Numicator tubes. Dry reed relay inserts. Filamen- 
tary lamps. Neon indicator lamps and assemblies. 


Power rheostats and resistors. Jacks and plugs. Tantalum capacitors. 
Resonant reed relays. Computer grade electrolytic capacitors. Micro- 
miniature components. Wire-wound potentiometers. 


Precision piston trimmers. L-C networks. Delay lines. Filters, 
Pulse transformers. Metallised inductors, 
[. : K Miniature carbon resistors. Miniature potentiometers. 
a ia 


DUCON INDUSTRIES LIMITED 


Leightonfield Works, Villawood, N.S.W. Telephone: 72 0133 


PLESSEY 


Melbourne: 30 4068 | Brisbane: 582011 
Penang Adelaide: 23 6202 Perth: 21 8911 : 
. 
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Electron Accelerator: 


A 10MeV tandem Van de Graaff-type accelerator has been 
successfully operated at Tokyo University, according to a spokes- 
man for Toshiba (Tokyo Shibaura Electric Co. Ltd.), in Sydney. 

The Toshiba-made accelerator has been under test since 
March, 1964. The company has had long experience in the de- 
velopment and manufacture of particle accelerators. The Van de 
Graaff accelerator uses a mercury vapour jet, instead of hydrogen 
gas, for the electron adder of the negative ion source. 


A large diffusion pump is not necessary in this system. This. 


is an original development of the company and patent applications 
for the device have already been made. 

In this accelerator, the negative ion source, negative ion 
accelerating part and positive ion accelerating part are arranged 
in series. Negative ions are added in the negative ion source on 
top of the apparatus, and then accelerated. In mid-passage, they 
are converted to positive ions and again accelerated. As a result 
the particles double in energy. Toshiba says automatic control 
systems are incorporated in the accelerator to the maximum pos- 
sible degree. (Toshiba Cnr. Pitt and Hunter Streets, Sydney. 
N.S.W.). 


mendations. Since the undesirable persistence of a pesticide is 
largely a function of its metabolism in living tissues, the use of 
radiocative labelled pesticides could play a. decisive role hot 
only in studying this metabolism, but also in establishing the 
ultimate physical and chemical fate of residues, the panel also 
thought. 


Thin Film Radiators 


Electric radiators in the form of a thin film which can be 
rolied on a wall like wallpaper have been developed by the 
Aviation Products Division of the Goodyear Tyre and Rubber 
Company, of 1144 E. Market Street, Akron 16, Ohio. 

The material is a sandwich of two thin outer vinyl layers. 
Between them is a filling of nylon net with thih resistance wires 
running through it. When the wires are connected to a 240-volt 
electricity source, the panel is heated to 100 dégrees Fahrenheit, 
giving off radiant heat which warms a room evenly without 
cool spots. 

Goodyear developed its “Sun-Glo” material originally for 
de-icing aeroplanes. In addition to being used for domestic heat- 


‘ing, the film has been used to warm seedbeds to cause early 


germination and by kennel-owners to keep delicate dogs warm 
during whelping. 


Aid. To Smooth Flight 


As a result of careful study by technical experts of British 
European Airways and electronic specialists a new piece of elec- 
tronic equipment will be helping to ensure smooth flight in four- 
propeller engined aircraft, such as the Vanguard, 

Reporting in the BBC “New Ideas” program, Tom Massom 
explained the importance of each engine turning at the same 
speed, and the propellers turning in correct phasing in order to 
keep an even flow of air round the aircraft. 
“If the propellers are ‘out of phase,’ the 
aerodynamics are slightly upset and this can 
result in a somewhat bumpy ride, especially 


 PG.H. Industries (Vic.) Pty. Ltd., 
100 Charles St., Fitzroy have deve- 
a finishing process called 
disc vhich promises te 


applic tions in the elec- 
Available in 12 


for the passengers on the tail-end of the 
plane. 

“This new little box of tricks (only 103in 
by 3in square) contains a cathode ray tube 
which, instead of showing a picture like a 
radar screen or a television set, will show 
four squares of light against a green back- 
ground, 

“Each blob of light, when perfectly out- 
lined in a square formation means that each 


Cheaper Welding 


A welding system developed and patented by Stewarts and 
Lloyds, Park House, 118 Park Street, London, W.1, is expected 
to save industries which apply it many thousands of pounds 
a year. 

It consists in backing up the work to be welded with a 
flexible sheet which performs two important functions. It con- 
tains the pool of molten metal formed by the welding arc and 
the wire and it keeps the reverse side of the weld smooth, free 
|from cavities and protrusions and in a condition which does 
| not require further costly finishing operations. 

The system was developed at the Hitchin section of the 
company’s New Product Development Department and_ has 
been called SERBEX — system for the elimination of root bead. 

It was demonstrated for the first time at the London Inter- 
national Engineering Exhibition and described in a paper by 
Dr G. R. Salter and Mr S. A. Dye of B.W.R.A. at the Common- 
aoe Welding Conference, held from April 26 to May 16 in 

ondon. ; 


Dangers From Pesticides 


Residues from chemicals used to combat plant or animal 
pests represent an undesirable and occasionally dangerous con- 
tamination of man’s environment. The International Atomic 
Energy Agency (I.A.E.A.) and the Food and Agriculture 
Organisation (F.A.O.), therefore, convened a panel of experts to 
study how best to limit such contamination. 

The. 15 scientists from six countries, the two host organisa- 
tions and the World Health Organisation (W.H.O.), who met at 
the Agency’s Headquarters in Vienna, Austria, will shortly submit 
recommendations on the use of radioisotopes and irradiation 
techniques in the detection of pesticide residues and the part 
1.A.E.A. and F.A.O. should play in promoting such investigations. 

The presence of residues may be reduced by the introduction 
lof pesticides of lower, but still adequate, persistence in the living 
and non-living environment and by the more discriminating 
use of existing pesticides, the panel points out in these recom- 
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propeller is at its correct setting. Should 
one propeller get slightly out of phase, the 
appropriate square moves up or down and 
the pilot can then re-set the propeller to 
regain his correct and clearly defined ‘pic- 
ture. It is hoped that similar equipment, 
with its simple form of présentation, can be 
used in the future for other aircraft con- 
trols.” 
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SONY SUPREME SOUND SYSTEM 


SETS HIGHER STANDARDS IN SOUND RECORDING 


The SONY TC-SO0A tape- recording, sound on sound. 2 


recorder is the ultimate for the 
musically sophisticated. With 
high fidelity it covers the full 
sound spectrum audible to the 
most sensitive and trained ear. 
Further features to set the 
TC-500A apart are: 4 track, 
stereophonic and monophonic 


infinite baffle speaker systems. 
Separate controls for mix re- 
cordings. 2 VU meters, 2 probe 
microphones, comprehensive 
accessories. PRICE 204 gns. If 
you want easy portability you 
might prefer the TC-200 at 142 
gns. 


SONY are also the pioneers of automatic sound level control, avail- 
able in 4 SONY-O-MATIC MODELS: The battery and mains operated 
TC-900 at 49 gns., to make your films articulate... The TC-357-4. 
4 track monaural, 3 speeds, self-threading, P.A. system, etc. (95 
gns.). The TC-135. 2 track, 2 speeds, 5” capacity, etc. (45 gns.). 
The 1C-123, the handiest, easiest, lightest 2 speed tape-recorder 
on the market (29 gns.). See and hear SONY at your retailer, 


RESEARCH MAKES 
THE DIFFERENCE 
DISTR. JACOBY, MITCHELL & CO. PTY. LTD., SYDNEY, MELBOURNE 


Trade. inquiries to: 


JACOBY, MITCHELL & CO. PTY. LID. 


N.S.W. sot Miro, vic, 
469-475 Kent St., Ye, c 1S Abbotsford St., 
SYDNEY. = See NORTH MELBOURNE. 
26-2651. Son ousTan ane | 30-2491, 
NLS.W. QLD, S.A, 
€. Cupit P/L, vy. H. Martin P/L, Farley and Fahy 
16 Weod St.. 35 Charlotte St., Ltd., 
NEWCASTLE. BRISBANE. 77 Wright S&t., 
61-4776, 22-1785, ADELAIDE, 
$1-5117. 
TAS. W.A. A.C.T. 
‘K. W. MeCulioch C. F. Liddelow & Co,, M. C. Daynes 
Ply. Ltd., 239 Newcastle St. (Radiovision PijL.), 
109 York St.. PERTH. 75 Investigator St.. 
LAUNCESTON, 28-9102. RED HILL. : 
2-5322. 9-4554, : * 


ELECTRONICS Australia, September, 196: 


Radio Station Uses IBM 


Radio 2WL — Wollongong, is the first 


radio station in Australia to use data pro- 
cessing equipment for daily scheduling of 
programs and advertisements. 


2WL have installed an IBM 870 Docu- 
ment Writing System to contro! placement 
of all advertisements, daily scheduling of 
advertisements and programs, automatic bil- 
ling of clients or agencies, and daily revenue 
reporting to management. 


The IBM 870 consists of a card punch 
machine and an IBM electric output type- 
writer operating jointly under programmed 
control from a wired panel. 


The system has already met with con- 
siderable success at television stations 
throughout Australia. The TV and Radio 
applications of the 870 were designed by 
IBM Australia Systems Engineers and pio- 
neered by the Canberra Television Station 
oir TC7 installed the 870 in March, 
1964. 


Diverting Phone Calls 


A telephone call diversion unit, suitable 
for use on six different exchange systems, 
has been devised by, an Australian engineer. 
When linked to a telephone, it can be. set 
so that an incoming call can be diverted to 
another number without human_ interven- 
tion. It is housed in a small box which 
can rest oh the desk beside the telephone 
and will deal with a succession of calls. 


The device is to be manufactured by 
Electronics Engineering Pty., of 53 Queen 
Street, Melbourne, and will sell initially for 
about £A290. Mass production is expected 
to enable the price to be reduced. 


Multi-contact Connector 


Litton Industries’ Winchester Electronics 
division have introduced a new electronic 
connector with a high density of contacts, 
The 42 seties connector can be used for 
-centre-of-the-board printed circuit applica- 

tions or panel mounted. As a_ panel- 
mounted plug or receptacle the 42 series 
provides up to 74 contacts in a space 34in 
by @in. 

For ease of engagement both versions are 
provided with jack-screws and matching 
jacksockets. These also prevent accidental 
disengagement. 


Lettering Machine 


Offering worthwhile economies of time 
and effort in any, big drawing office hand- 
ling thousands of blueprints a year is a 
lettering machine looking and operating 
somewhat like a small typewriter. 

It can be used with or without a drafting 
machine and has a keyboard of the ehtire 
alphabet in capitals, two sizes of figures 


Vactric Control Equipment Ltd., have 
a new line of reduction gearheads, 
with ratios between 
10:1 and 12060:1, 
fitted with ball bear- 
ings and designed to 
meet vibration and 


acceleration forces, 
as encountered § in 
missile and rocket 


applications. ( Repte- 
sented in Australia 
by Ronald J. Tf. 
Payne Pty. Ltd., 385 
Bridge Rd., _ Rich- 
mond, Vic.). 
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and a number of characters and symbols 
used in standard drawing office practice, 


Quality of lettering made with the 


“machine is excellent for reproduction and 


tests are reported to have shown that it 
will produce results nearly twice as fast as 
by hand lettering and about 34 times faster 
than with stencils. 


Further details of the unit can be 
obtained from J. Halden and Co., of 
Rowasley Works, Reddish, near Stockport, 
England. 


Armoured Hoses 


Improved machinery for the manufacture 
of hoses armoured with woven wire or 
steel strip is reported by W. and T. Oster- 
mann of 63-65 Ferdinand Thun Strasse, 
Wuppertal-Bremen, Germany. Rubber or 
ptfe (polytetrafluorethylene) hose is fed into 
the machine from one mandrel while steel 
wire or strip is fed into it from one or more 
other mandrels. As the hose advances the 
wire armour mesh is “spun” on to it and 
armoured Hose emerges from the exit side 
of the machine. 


“Kiss of Life’ Apparatus 


Simple, portable breathing apparatus com- 
prising a mask and two bellows designed 
so that artificial respiration can be applied 
by working one of the bellows is reported 
from Spain. Juan Andres Arecheta Mota, 
Ercrijla 22, Bilbao, says that the first bel- 
lows supplies the intake of fresh air and 
the other extracts the foul air — mixing of 
the two being impossible. 


Non-slip Soles 


Non-slip material for soles of boots and 
shoes with an outer layer containing fine 
steel fibres dispersed in rubber has been 
developed by Pneumatiques Caoutchouc 
Manufacture et Plastiques Kleber-Colombes, 
of Place Valmy, Colombes, Seine, France. 
Slipping, even on icy or wet surfaces, is 
practically eliminated, claims the company. 


Siama Instruments announce their 
series 34 relays, miniature polarised 
units with @ sensitivity of 20 milli- 
watts single. coil (40 milliwatts 
double coil) with contact rating to 
2 amps and potential life of 100 
million operations. They can with- 
stand severe environmental  con- 
ditions. 

(Sigma Instru- 
ments Ine., 
170. Pearl S¢t., 
Braintree, 
Massachusetts, 
U.S.A,). 


Radiation Light Scource 


Novel light sources that need pmo power 
and operate by the weak beta radiation 
from_ tritium (hydrogen isotope with an 
atomic mass of three) have been produced 
by Saunders Roe and Nuclear Enterprises, 
North Hyde Road, Hayes, Middlesex, Eng- 
land. They are called Betalights. 

The tritium is in a glass tube coated with 
phosphors, which emit the light when ener- 
gised by the radiation. The light emitted 
is small but very easily visible when the 
eye is dark-adapted. Betalights are ideal for 
the pointers of meters and other indicators. 
They are printer than luminous paint. They 
can be used as standard light sources for 
photometric equipment, darkrooms, and 
spirit-levels. They will function at very low 
temperatures. 


ORYOX 


World-famous 
miniature 
Soldering Instruments 


NO SWITCH > 
NECESSARY 
WITH ORYX — 


The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 

1 oz. yet does the work 

of heavy irons. Long-life ele- 

ment and replaceable bits 

ensure years of service. 

There’s an ORYX designed 

to meet your precise require- 
ments. 


Australian Distributors 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 
47 York St., Sydney. 2 0233, Ext, 279. 
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TRANSISTOR 


AUDIO 
OSCILLATOR 


The compact audio oscillator described in this article 
will deliver low distortion, hum-free sine waves over the 


frequency range from I[5eps to 


sistorised, it uses a printed wiring board for easy 
assembly and may be built either as a basic unit or 


beyond I00KC. Tran- 


complete with an output meter. A small converter unit 

may be used where square wave signals are required. 

These features, combined with low cost, should make 

it a popular project among audio fans, experimenters 
and servicemen. 


ANbrO oscillators are very useful in- 
4 struments—not only in their “home 
field” of audio, for testing and evalua- 
tion, but in many other applications. In 
much developmental work with low 
and medium speed logic and switching 
circuitry, an audio oscillator is used as 
a convenient source of signals. 


In research into music and its syn- 
thesis, audio oscillators find use as tone 
generators. In psychological testing and 
research they are used to generate 
audible tones of known frequency and 
intensity, and in neurological and bio- 
logical research they are used as stimu- 
lus generators. An audio generator is 
often used as a signal source in ultra- 
sonics work, 


> panigistor AUDIO. O 


Small wonder, then, that in the past 
we have had many inquiries regarding 
the construction of audio oscillators, 
and that those instruments of this type 
which we have described in the past 
have been very popular. 


The last instrument described, a some- 
what sophisticated unit of the type con- 
ventionally given the name “audio 
generator,’ appeared in the February, 
1962, issue. In April and May, 1960, 
we described a smaller instrument, of 
the same general class as the instrument 
described in the present article. Both 
the 1960 and 1962 instruments were 
mains-operated and used valves, in con- 
trast with the new instrument. 

The basic requirements of an audio 


BCHIAIOR 


The photograph at the top of the page shows the basic oscillator unit, while 
this photograph shows the instrument with the optional output meter added. 
Measuring only 71tin x 5in x 4in, the instrument is both light and compact. 
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oscillator are threefold -—it should be 
capable of delivering a signal of any 
frequency from 20cps to 100KC, to per- 
mit the testing of equipment over the 
audio range and teyond; it should have 


an output whose amplitude stays as con-_ 


stant as possible over this frequency 
range; and it should deliver sine waves 
wih a minimum of distortion, hum and 
noise. 

The instrument to be described meets 
these requirements rather well, despite 
its simplicity. It will deliver sine waves 
at any frequency from 15cps to above 
100KC, covering this spectrum in four 
ranges. It has an output constant within 


approximately 1db from 15cps to 5OKC 


and only 2-3db down at 100KC, with a 


maximum amplitude of approximately — 


1 volt RMS, Distortion is less than 0.7 
per cent, while there is negligible hum 
and noise. 


The basic design is not new; it was 
published some time ago in the Mullard 
publication “Reference Manual of Tran- 
sistor Circuits,” and more recently in 
“Mullard Outlook” (Vol. 6, No. 1). 
employs three transistors in a direct- 
coupled amplifier circuit, together with 


a Wien bridge circuit for frequency 


determination. 


Our previous oscillators used the 
Wien bridge circuit also, but the bridge 
used in the new instrument is of a 
lower impedance level in keeping with 
the requirements of transistors. Because 
of the lower impedance level, the re- 
sistive elements of the bridge must be 
used for continuous frequency adjust- 
ment and the capacitive elements for 


range switching; with the valve designs — 


the converse arrangement was used. 


This requirement places the transistor 
instrument at something of a disadvant- 
age in terms of dial scale calibration. 
Variable resistors are not generally 
available with tolerances as closely de- 


fined as those for variable capacitors, — 
nor are they available with resistance © 
characteristics which would produce a 


linear frequency scale when they are 
used in a Wien bridge circuit. In ad- 
dition they are not as reliable as vari- 
able capacitors in terms of reset 
accuracy, noise and functional life. 


It was largely due to the recognised _ 


problem with variable resistors that we 


—— | 


It | 


have not described a transistor design 
in the past. 
shown here does not so much mean that — 
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ications. 


3 | WOK LIN. 
FREQUENCY 


OC140, 
QOCc14], 


2N3691) 
13 


(2N 3638) 


THERMISTOR 


¥ 3K FOR SILICON TRANSISTORS 


2 POSITIONS 
I; xl 

25 xO 

3: x100 

4: xIK 


o——0 — 9V 
SW. ON 
OUTPUT POT. 


OC4I,. 


OC42, 


OC 43, 
(2N3638) 


OUTPUT 
0 0-1V 


2N370, etc. 


ADDITIONAL METERING CIRCUIT 


TRANSISTOR AUDIO OSCILLATOR 


The circuit of the new instrument, showing both the basic unit and the 


That we publish the design 


this problem has recently been solved 
to our complete satisfaction, but that 


other elements of the situation have | 


changed, 

The wide range variable capacitors 
used in our previous valve oscillators 
recently became unobtainable; the 
manufacturer ceased production of this 
type, and to our knowledge there is no 
available equivalent. Also falling tran- 
sistor prices have made a transistorised 


instrument increasingly. attractive. These 
_facts, combined with a steady stream of 
/requests from readers, 


have persuaded 
us to publish the design as a_ project, 
although the dial calibration protlem 
has not yet been solved to our com- 
plete satisfaction. 


As may be seen, we have used a dual 


|linear 10K potentiometer as the variable 


element of the bridge. This gives an ex- 
ponential frequency scale, spread out at 
one end while cramped at the other. 
By using a circular dial plate approxi- 
mately 34in in diameter this scale is 


‘quite readable, although variation from 
‘pot to pot strictly requires that each 


scale be individually calibrated. 
However, few constructors will have 


\the facilities required to perform accu- 


rate calibration and, in many cases, high | 


accuracy is not required in many appli- 


despite potentiometer variations. Those 


In view of these facts we have | 


who require a higher accuracy than will | 


be obtained with 
ELECTRONICS Australia, September, 


this scale will very | 


optional metering circuit. 
used as desired, with only slight modifications to circuit constants. 


Either germanium or silicon transistors may be 


The 


circuit of the square-wave converter is given on page 37. 


BASIC OSCILLATOR: 


1 Case 73in x 5in x 4in, with wrap- 
around front panel. 

1 Printed witing board, 7in x 4in, 
pattern as shown. 

1 Thermistor, STC type RS3 or 
equivalent. 

1 9V battery (medium type) with 
connector lead. 

1 Rotary switch (miniature, prefer- 
ably)——2-pole, 4-position. 

3: Transistors, germanium or silicon. 
For types see circuit and text. 

3 Screw terminals, 2 red, 1 black. 

RESISTORS, 1-WATT 5 PER CENT. 


100 ohms, 470 ohms, 2 x 820 ohms, 


2 x 1260, 
3300 for silicon transistors), 


o—t om 


“NNNN> 


1500, 5600, 6800 (or 

2x22K. 
POTENTIOMETERS: 

Dua{ 10K-10K linear—See text. 

1K linear with switch. 
CAPACITORS: 

-OO0luF 5pe polyester. 


.OluF Spc polyester. 


O.JuF Spe polyester. 
1.0uF 5pe polyester. 
1000uF 6VW electrolytic. 


_ MISCELLAN EOUS: 


Connecting wire, solder, scrap pers- 
pex for dial cursor, scrap aluminium 
for board Pibenet, battery clamp, © 
ete. | 
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PARTS LISTS 


OPTIONAL METERING CIRCUIT: 

1 O-ImA meter, I3in diameter or 
as required. 

1 High gain h.f. transistor, 2N370, 
AFITI6N or similar. 

1 1K Spe + watt resistor, 

1 8K Spe + watt resistor. 


1 640uF 3VW electrolytic capaci- | 


tor. 


SQUARE-WAVE ADAPTER UNIT: 


1 Case, mounting board, etc., as 
required, : 
2 High-frequency transistors, pre- 


ferably silicon types 2N3638 or 
0€202 or similar. 

9V medium capacity battery, 
nector leads. 

25K linear pot with switch, 
47 ohm 4} watt resistor. 
680 ohm + watt resistor, 
2200 ohm 5pec + wott resistor. 
10K Spe } watt resistor. 

220K Spc } watt resistor. 
.0022uF plastic or paper capaci- 
tor. 


va 


con- 


a ee | 


1 30uF 6vw electrolytic capaci-— 


tors. 


connectors, etc. 


Input ond output termine or 
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1.1 


1.0 


CLOSED CIRCUIT VOLTAGE PER CELL 


0.9 


0.8 


TYPICAL TRANSISTOR RADIO TEST 
INITIAL DRAIN 18.75 mA 4 HRS. /DAY 


Just look at this extra performance! 


This high discharge curve | | : 
proves that “Eveready” transistor radio 
batteries outperform others 


There's a big difference between batteries 
specifically designed for transistor radios, and 
ordinary flashlight batteries. 

A domestic flashlight is used intermittently, 
and is fitted with a high-current lamp (500mA) 
where the load is a D.C. resistance. Flashlight 
batteries are designed for this kind of service. 

In radios, where A.C. signals are amplified, 
different battery characteristics are required. 

Hence the need for ‘‘Eveready’’ Red Label 
transistor batteries. 

These are specially formulated with a ‘‘high’’ 
discharge curve to provide better reception, 
more power, longer and clearer listening. The 


Union Carbide sell batteries for every on 
purpose Types available are: High-rate a 


Alkaline Batteries, Sealed nickel-cad- 


. . if 
mium re-chargeable batteries, Mercury HEVEREADY 
Batteries, Silver Oxide Batteries. From y 
this comprehensive range we can supply whe 


the right battery for your specific need 


Taam sis tot 
Adio watren 


“Eveready” and “Union Carbide” are registered trade marks. 
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reason? Higher voltage maintenance during life. — 
Improved efficiency over a wide range of dis- 
charge currents, when operated for extended 
periods, also gives extra performance. 

Red Label transistor batteries are just another 
example of the ‘‘Eveready’’ policy of custom- 
building batteries for specific applications. 

‘““Eveready’’ Red Label transistor batteries are 
ideal for all radio and electronic applications, 
for tape recorders, record players and movie- 
camera motors, and for heavy duty flashlights 
and slide viewers. 

You can always depend on ‘‘Eveready’’ 
batteries for longer, better performance. 


TRADE MARK 
RADIO BATTERIES 


7 EVEREADY 
§ 
i Products of 


Union Carbide Australia Limited, Consumer Products Division, 167 
Kent Street, Sydney. Also Melbourne, Brisbane, Adelaide, Pertn. 


ES29R 
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THESE COMPONENTS REQUIRED 
FOR METERING ONLY 


likely have the facilities available for 


- Jogarithmic 


found by most 


more accurate calibration. 
It may have occurred to the reader 


to question our choice of a linear poten- 


tiometer for this application; it might 
be wondered why we did not use an 
“anti-log” pot, or a common “log” pot 
used backwards. While it is true that 
this alternative approach gives a dial 
Scale which is somewhat less cramped 
at the high frequency end, the advan- 
tage is outweighed by a greatly accentu- 
ated tolerance problem. 


So-called “log” and “anti-log” pots do 
not have exactly logarithmic and inverse 
resistance-rotation charac- 
teristics; in fact, they have only a very 
rough approximation to these character- 
istics. With most types, the law is simply 
a bi-linear approximation—two linear 
characteristics of different gradients, 
with a sharp transition or “knee” region 
where they meet. 


In practice, the exact position of the 
“knee” is subject to even wider toler- 


‘ance variations than the total value of 
the resistive element. 
potentiometers, there is a greatly mag- 
nified tolerance problem, because 


Thus, with such 


the 
effect of the “knee” in the characteristic 
is to produce scale cramping in the 


‘CENTRE of the dial rather than at the 


end. 

Quite apart from the tolerance prob- 
lem, the centre-dial scale cramping is 
people to be more 
aesthetically offensive than end cramp- 


ing, although this is admittedly a minor 
‘point. 


Before we continue with the description 


of the new instrument, one point should, 
_ perhaps, be clarified: 


Do not infer 
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DWUCON 


POLYESTER | 
CAPACITOR > 


Above is a coded above-chassis photograph of the printed wiring board of the 


new instrument, showing the position of most of the components. 


The board 


pattern is reproduced below. 


from the foregoing discussion of the 
problems associated with potentiometers 
that we are presenting the oscillator de- 
sign “for academic interest only.” 

Despite the problems associated 
with the use of a ganged pot for fre- 
quency control, the new instrument is 
a fine little performer and is a com- 
pletely practical project. It is certainly 
comparable with commercial instru- 
ments of the same degree of preten- 
tion, The dial scate will be found 
quite readable and sufficiently accurate 
for the majority of experimental and 
servicing applications, 

To ensure optimum results, however, 
the following should be borne in mind 
when purchasing the ganged pot, A 
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high grade type should be used, having 
as little mechanical backlash as possible. 
High resolution wire-wound or moulded- 
track carbon types would be preferable 
but ganged pots of these types would 
appear to be very scarce. Most con- 
structors will probably have to settle 
for a standard coated-track type. select- 
ing from the dealer’s stock a specimen 
with minimum of internal backlash. 


The capacitive elements of the Wien 
bridge are switched to change frequency 
ranges. Four pairs of capacitors are re- 
quired and, for most applications, they 
may be 5 per cent tolerance polyester 
types. However, for applications where 
improved accuracy in range multiplica- 
tion is required, it would be better to 
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SOLID STATE RECTIFIERS 


eInexpensive *Long Life Efficient *Small Size ‘Low Heat No Filaments 
Typical Circuit Examples: | 


500 VOLTS 200 MA FOR TRANSMITTERS, AMPLIFIERS OR MODULATORS | 


Peles DAA C1-C8 -.0022 -ufdy 6007 V.V¥ 


C Le Cc Ca = aa - ¥ 
feeb (+ C912 64 fd 350 VW. 
[ER ies IRD R [Rs R1I-R8 270K ohm 2 Wott Carbon 
Luh te Yaak Va can 9 — R9-R12 25K ohm 5 Watt Wire Wound 
Fe) Pag es ome pt +! Pe ORs pals eR Gl 5 Henry Choke (Ferguson CF113, 
AIIfoh a y eG ta A & R 3047, Trimax 1Z467) 
Sey 15. eee be T) 350-0-350 V ot 200 MAA&R 
oo Aa 7 | PT1938 VO:-—490 V.DC 180 MA 
SI] CE rms pita ah Cote 385-0-385 V at 250 MA Ferguson 
PN ee ai oS SE ees T- 2 1 ee PF171 VO-500 V.DC 230 MA 
ay nee oemuee Ws], oases yas eas 400-0-400 V at 250 MA Trimax 
FAA ANA TIAN | TP4327 VO=-520 V.DC 230 MA 
pee aa 4 Q1-Q4 Anodeon 1N3196 800 PIV 


Rectifiers 
300 VOLTS 150 MA FOR RECEIVERS OR SMALL AMPLIFIERS 


C1l-C2 64 ufd 525 V.W. 


LI] 12 Henry 150 MA (Ferguson CF108, A & R 3042, Trimax 
30 TZ465 
af 250-0-250 V ot 150 MA (Ferguson PF1508, A & R PT1896) 


Q1-Q2 Anodeon 1N3196 800 PIV Rectifiers 


45 VOLTS 45 MA FOR BIAS SUPPLIES 


i ct Qi GI 100 ufd 50 V.W. | 

| a BL Fg ¥ eC 100 ufd 100 V.W. | 7 
eae, a at coe TI 18.9 V RMS Three 6.3 V Heater Windings in series 

Poot ) Q1-Q2 Anodeon AD100 100 PIV Rectifiers 

| y > wo Soy 


Se yal eae This. range of Rectifiers is manufactured in Australia especially for 
ahd 0.038" 9 Radio, TV or industrial equipment applications. Your nearest Anodeon 
F ah ae Pall ae Sales Office will be glad to give you more information, Just drop us 
Anode | Gloss Sool 0.24" a line or give us o call any time. 


Pe 
a AD100 |1N3253 
ey CAP ‘CAP 
TV 100 | 200 
vet 


gt 25°C 
_at 750°C 


~ Recurrent surge current. Pe rata) ene 


ANODEON type ata.) eee 
Type of Load see 
| Maximum Peak Inverse Voltage 
~ Moximum RMS supply voltage 


A 
00 


D.F. Forward current ............ | 


One cycle surge current (50 cps) An RD ae 
_ Max. Forward yoltage drop at 500 mA _ 
_ Max. rey. current at rated PIV and 25°C 


Max. average full cycle rev. current at 
Max PIV and 750 MA If at 75°C 


* For Resistive Loads Double Max. RMS Supply Voltage and increase Forward Current to 750 MA 


N.S.W.: 443 Concord Road, Rhodes 73 0211 
ANODEON * 


153 Sturt Street, South Melbourne 69 0300 


Sales Division: 
GENERAL ACESSORIES: Stores Throughout Australia are also Holding Stocks 


a 


1N3194 |1N3195 1N333s horace 
1N3254 |1N3255 |1N3256/AD1000 
4 600 | 800 | 1000 | 


A. 107 


POE en Le ae ee ee ey eT ee 
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use the more costly 1 per cent tolerance 
polystyrene capacitors. These were 
used in the prototype to ensure design- 
centre dial calibrations, the capacitors 
being supplied for this purpose by Ducon 
Industries Ltd. 


Two of the transistors used in the 

basic oscillator circuit are PNP types, 
the third being an NPN. This simpli- 
fies coupling arrangements and allows 
a three-stage amplifier to be employed 
using a minimum of components. 
_ The first stage of the circuit may use 
either an AC107, an OC44N or an 
OC4S5N, as shown. Similarly, the second 
stage may use either an OC140 or an 
OC141, and the third stage either an 
OC41, OC42 or OC43. 

The circuit will also function quite 
satisfactorily using silicon transistors, 
and these may be used if found attrac- 
tive in terms of lower cost. However, 
for such transistors, it is generally neces- 
sary to increase the bias voltage on the 
first stage to prevent distortion. As this 
must be done by reducing the value of 
the upper bias resistor, it means that 
silicon transistors will involve a margin- 
ally higher battery drain. 


For the silicon transistors shown in 
brackets on the circuit (2N2638; 
2N3691; 2N3638) the new bias resistor 
value should be 3300 ohms. Other types 
May require a slightly different value. 
The optimum value is that which causes 


FREQUENCY 
C.P,S. 


the emitter of the third transistor (T3) 
to assume a potential of —4.5V with re- 
spect to battery positive. 

The greater temperature stability of 
silicon transistors will not be of particu- 
lar benefit in this circuit as operation at 
higher temperatures is limited mainly by 
the thermistor (STC type R53) used for 
automatic output level control. As the 
temperature rises, the thermistor gradu- 
ally increases negative feedback and re- 
duces the output voltage. At about 40 
degrees C. it stops oscillating, even shen 
silicon transistors are used. 

-Output from the oscillator is taken 


| from the emitter of T3 and adjusted by 
_a 1K linear potentiometer. 
| ment of the pot is rather critical at very 
_ low settings, a fixed resistive divider is 
| connected across its output to provide 


As adjust- 


low level signals when these are requir- 
ed. The division ratio is approximately 
20:1, so that the low level output is 
variable over the range 0-50mV. 


A 22K resistor is fitted between the 
pot and the high level output terminal 
to prevent excessive loading of the os- 
cillator when the output is connected 
into a low impedence circuit. This will 


mean that the output resistance at this 
terminal is 22K, and the output voltage 
will be significanly reduced if the instru- 
ment is connected into circuits having an 
impedence level lower than about 50K. 


For the majority of applications this will 
probably be unimportant, 

The output resistance of the low level 
output is approximately 1100 ohms, 
which should make loading problems 
rare, 


If required, a simple output metering 
circuit may be added to the basic oscil- 
lator circuit. As may be seen from the 
small auxiliary circuit, this simply in- 
volves the addition of a small 0-lmA 
meter, a high-frequency transistor, an 
electrolytic capacitor and two resistors. 
The increase in instrument cost will be 
quite small yet, for many applications, 
the attractiveness will be considerably 
enhanced. 


For best results a high-gain high-fre- 
quency transistor should be used in the 
metering circuit, such as type 2N370 or 
itype AFI16N. The transistor acts as an 
emitter-follower detector, the base of the 
transistor being connected directly to the 
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—2x2N3638,0C202 


* MAY HAVE TO BE ALTERED 
TO ADJUST SYMMETRY 


TRANSISTOR SQUARE-WAVE CONVERTER 


moving arm of the oscillator output pot. 
The metering circuit is quite accurate 
over the full frequency range of the os- 
cillator. 

For those unable to calibrate their own 
meter scale we reproduce the scale of 
the prototype meter, a small 1#in diame- 
ter imported type. Copies of this scale 
printed in actual size on art paper may 
be obtained via the mail information ser- 


SWITCH ON POT. 


etc. 


Above is the circuit for the square-wave converter, which 
may be used with almost any audio oscillator to gener- 
ate high-quality square waves. 

dial and meter scales, a little less than actuol size. 


Below are reproduced the 


vice. It should be noted that the scale 
will suit directly only meters with a scale 
arc of 90 degrees—for meters with other 
scale arcs individual calibration may be 
necessary. 
Construction of the basic oscillator 
and the metering circuit (if used) should 
be a simple matter since most of the 
wiring for both is already provided on a 
printed wiring board, The board mounts 


Technical Transfers. 


FOR PROFESSIONALLY MARKING AND 
TITLING INBUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 


By using Tekni-Cals it is easy to pro- 
duce factory- finish markings and titles 
on your prototype and home-built equip- 
ment at low cost, without the aid of 
special devices. 
Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re- 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 


Write TODAY for a Free Catalogue. 


Electronic Supplies, 
remy os 


Box 417 » Crown St., Sydney, N.S.W. 


NAME 
ADDRESS 


STEREO CONTROLS 


1) 3-Position Selector Switch 


4-Position mode Switch 
—Mono Left, Mono Right, 
Stereo, Reverse - 


Dual Concentric 
Treble Control 


Dual Concentric 

Bass Control 

Dual Concentric : 
Volume/Balance Control 


6) Pilot Light Indicator 
GD Rumble Filter Switch 


3) Phase Reverse Switch 


Speaker-Headphone 
Selector Switch 


@ Headphone Jack 


SESS Blits bers an at a 
SPECIFICATIONS 


Power Output: 12 watts per channel stereo. 24-watts mon-- 
aural operation. Frequency Response: 20-100,000 CPS + 
ldb at 1 watt, 50-50,000 CPS + ldb at 12 watts. Hum and 
Noise: Mag Phone—5S6 db below rated output, Tuner—73 
db below rated output. Distortion: less than 1% total har- 
monic distortion at 12 watts (1KC), less than .25% total 
harmonic distortion at 1 watt (1KC), Sensitivity: Low Level 
(Mag Input) Smv at full output, High Level .6v at full out- 
put. Outputs: Oua!l 8 and 16 ohm impedance speaker out- 
puts. Dual Tape outputs, Tube Compiement: Total of 8, 
3-12AX7, 4-6GW8, 1-5AR4. 


remneengen yet eam 


F 
2 
: 


Dual 12-Watt Stereo Amplifier °° 7 
Coupled With a Versatile Stereo Preamplifier... Performance 
The Equal of Units 2 & 3 Times Its Power & Price. 


pee Nilaste Aeris CRs 


CHECK THESE Brilliant Stereo Performer .. . an amplifier with the wide-range frequency response, 
QUALITY FEATURES low distortion, low hum and noise characteristics you'd expect of amplifiers 2, even 
3 times its power rating and many times its price. A full range of control facilities 

have been provided to assure complete Stereo capability and flexibility. Two dual 


: Beautifully styled in a low silhouette enclosure, color keyed to do justice to an 
Hum & Noise—73 db Below Rated Output decor. Ivory and gold front pane} is contrasted by gold metal knobs and encseuree 


: Sieits | ith . Size: y ” 
High Sensitivity Allows Use Complete with cage and legs. Size: 5¥aLx12%Wx8¥2"D. Shpg. wt., 20 Ibs. 


With All Stereo Cartridges 


vd Stereo Headphone Jack concentric Bass and Treble controls provide separate and individual tone controls 
i for.each channel. A dual concentric volume Contro! acts as an independent level 

Independent Concentric Bass & control for each channel and allows precise channel balancing. Fast, easy operation ~ 
val Treble Contr ls For Each Ch between Stereo, Reverse Stereo, Monophonic Left channel and Monophonic Right 
ols ror bac anne channel is furnished by a Mode switch. A selector Switch furnishes switching from 
i Aux, Tuner or Phono music sources. in addition slide switches are included for: 
vd Concentric Volume Balance Control Rumble Filter (off-on) Phase (normal-reverse) and to take full advantage of the front 
panel Headphone jack a switch is provided for speaker or phone operation. Paired 
~ Frequency Response: 20-100,000 CPS inputs located on the rear panel accommodate any of the ordinary stereo sound 
sources—inputs are included for magnetic, crystal or ceramic cartridges; Tuner, 
+ 1 db at1 Watt tape a auxiliary (high output) plus Tape Out jacks for recording through your tape 

recorder. 


AUSTRALIAN. DISTRIBUTORS 


MAURICE GHAPMAN & CO. PTY. LTD. 


Brisbane, Chandlers Pty. Ltd. e Adelaide, Neil Muller Ltd. 
Melbourne, V. Brull Pty. Ltd. 
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all components except the ganged pot, 
the range switch, the output pot (with 
the battery switch, the three output re- 
sistors, the meter (if used) and the bat- 
tery. Only the connections to these com- 
ponents are actually wired by the con- 
structor, so that assembly is quite rapid. 


The position of the components 
mounted on the printed wiring board 
‘should be evident from the coded 
photograph. Remember to leave the 
ransistor lead wires at least tin long, 
reves: heat damage when soldering, 
and preferably use a pair of pliers to 
grip each wire and act as a heat sink. 
Do not bend the leads of resistors and 
capacitors too close to the component 
body—leave at least din before bending, 
and use a minimum bending radius of 
sin to reduce the risk of wire breakage. 


When soldering components to a 
printed wiring board, use a small low- 
power iron. After pushing the com- 
ponent leads through the appropriate 
holes in the board, cut them off about 
tin from it and bend the remainder down 
close to the copper. Hold the end of a 
length of resin-cored solder wire on the 
lead and briefly apply the tip of the iron, 
This should bond the lead to the copper 
firmly in a neat dome of solder. 

After completing the board wiring, 
mount the pots, switch and termina{s on 
the front panel, using the pots to clamp 
the board support brackets to the panel. 
The meter may be mounted also if one 
is to be fitted. The wiring between the 
board and these components may then 
be added, and the board finally bolted 
to the support brackets. Finally the bat- 
tery lead and termina] wiring may be 
added. 

As the drain of the instrument is ap- 
proximately 10-12mA, a medium-sized 
battery or “energiser” should be used 
rather than a miniature type. Eveready 
type 2364 or an equivalent in another 
brand would be very suitable. A small 
piece of aluminium should be bent into 
a clamp to hold the battery in the lower 
rear section of the case. 


DISC DIAL 


The prototype dial was a 34in metal 
disc screwed to a large instrument knob. 
Metalwork manufacturers may be able 
to supply similar disc dials, perhaps with 
the scale calibrations etched or printed 
as the original. We reproduce the origi- 
nal on these pages for those who may 
wish to make their own photographic 
copy, but will make actual-size printed 
copies available through the information 
service along with the meter scale. Both 
will be supplied for the usual fee of 2/. 

The cursor used on the original was 
made from a scrap of 1/16in perspex, 
with a datum line scratched on one side 
(the rear) with a scriber. Two tin long 
metal spacers were used to space the 
cursor above the dial. This makes a 
simple but functional frequency indica- 
tion, 


The oscillator thus described will have | 


many Uses, as we mentioned at the be- 
ginning of the article. However, for a 
certain number of applications its use- 
fulness may be limited because of its 
fixed sine-wave output waveform, 

To cater for these applications we 
have developed a simple two-transistor 
square-wave converter unit. When the 
output of the oscillator is connected to 
the converter, the latter produces a. 
square-wave signal of the same fre- 
quency as the oscillator signal and ad- 
justable from near-zero to above 5 yolts. 


The square-wave converter is a sepa- 
rate unit, It does not have to be used 
with the transistor audio oscillator, but 
may be used with any audio oscillator 
capable of supplying it with approxi- 
mately 1V of input. It will deliver ex- 
cellent square waves over the frequency 
range 15 cps—SOKC, having a rise time 
of approximately 1uS. 

Only two transistors are employed, in 
what may be seen to be a standard 
Schmitt trigger circuit. The silicon tran- 
sistors shown in the circuit given best 
results, but germanium types such as the 
OC170 or 2N384 will operate satisfac- 
torily. For these the interstage coupling 
resistor and capacitor should be changed 
from 10K and .0022uF to 100K and 
33pF respectively, while a 47K resistor 
should be wired between the base of the 
first transistor and battery positive to 
reduce temperature drift. 

Note that with both silicon and ger- 
manium transistors the 220K bias resis- 
tor may need a slight alteration in value 
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to produce a symmetrical square wave. 
The exact value required wili depend 
upon the actual transistors used and the 
input signal amplitude. 

We present only the circuit and parts 
list of the converter, as intending con- 
structors will probably have their own 
ideas about the most suitable physical 
form. Some may wish to build it into | 
a small utility box, to be used with a 
number of osciilators, while others may 
wish to build it into their existing oscil- 
lator. Those who build it as a compan- 
ion for their transistor oscillator could 
adopt either course, although the latter 
might mean that a larger case would 
be required, 

There you have it, then: a basic os- 
cillator, an optional metering circuit, 
and a square-wave converter which can 
also be used with other oscillators. 
Whether you build all of them or only 
one, we think you'll find them attractive 
and useful additions to the workshop 
or lab. 


DO YOU HAVE 
AN EYE FOR COMPUTERS? 


An eye for the specialised knowledge it takes to be an IBM Data Processing 
Customer Engineer. An eye for diagnosing computer troubles — and correcting 


them before they actually occur, 


As a Data Processing Customer Engineer with IBM you will be required to 
install electronic and electro-mechanical data processing equipment, and 
programs and ensure that these operate at maximum efficiency at all times. 

An IBM Customer Engineer must have the knowledge and confidence to 
work easily with all levels of customer management, and with analysts and 
programmers. He must be young (20-28) and possess the initiative and drive 
to keep pace with one of the country’s most rapidly expanding companies. 

Full salary is paid during the training period. Performance is reviewed 
regularly with promotion and salary increases based upon merit. Outstanding 
performance has already earned for 20% of the current personnel, promotions 
with salaries in excess of £2,500 per annum. 

There are posts available in most metropolitan cities. Call or write to the 
Manager of Customer Engineering at the nearest IBM Branch Office. 


3M 


AUSTRALIA PTY. LIMITED 


Offices are located in Sydney, Newcastle, Melbourne, Adelaide, Perth, Brisbane, Canberra. 
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ANTIFERENCR 


(AUSTRALIA) PTY. LIMITED 


(INC. IN CANBERRA) 


THE WORLD'S LARGEST MANUFACTURERS OF TELEVISION AERIALS 


To enjoy the ''clearest'’ television reception in all districts, 
use the proven antennas—carefully designed and tuned by 
Antiference Research Laboratories. A full range of aerials 
are available for every channel or combination of channels 
in Australia. An extensive range of television accessories 
are also available. 


FOR DEEP FRINGE INSTALLATIONS OR MULTIPLE DISTRIBUTIONS SYSTEMS 


Contact your local Wholesaler or 


AntiferencE (Australia) Pty. Limited 
Sydney, Brisbane, Newcastle, Wagga, Melbourne, Adelaide, Perth. 


* CONVOY _ BudGET SPECIALS 


3 eee WE‘RE MAKING ROOM FOR NEW STOCK 
REAL WRerERED FANTASTIC BARGAINS NOW. © 


Due to revolutionary patented cross field re- 
cording head. No other maker can use this 
exclusive principle. 


Supplied with: NO EXTRAS 


2 Microphones and stands. 
2 Patch cords. 10 BUY 


Rechargeable battery. £1 96/15/- 


A.C. adaptor and recharger. Free 


Vinyl case. tee. aah , 
Tape and spare reel. ss. : 
4 Track ceé Speed Will record up to 24hrs. on 5" reel. THE FABULOUS MERIT 
Quality undreamed of BIG RANGE SONY TAPE RECORDERS TAPE RECORDER (BATTERY) 
; , A_high quality, twin-track, two-speed 
ELECOM-—Walkie Talkie WT.1000 (14-39), capstan drive, fully portable 


Tape Recorder, 33in spools, 60 minutes’ 


Vv : : 4 
Here is the finest industrial Walkie Talkie Unit available recording,..cemote consol iiavaniieaeaiae 


today, specially designed for long service and reliability. It 5) : ? 
has % Tablet! squelch circuit and high intensity radiation. pAb Ener vee controls, recording 
Communications up to 15 miles under ideal conditions and meter, best value ever. 

plenty of power to punch through static and adverse condi- ONLY 26 GNS. 

tions in shorter ranges. The unit is also available with a 

special plug-in adapter for the cigar lighter in motor vehicles: WORTH £10 MORE 
saves batteries. 

Also “Tokai TC 911 Handpiece-type Walkie Talkie. Terrific 
Performer. 


THE NEW HI-Fi AUDIO AND ELECTRONIC CENTRE 


449 KENT STREET. SYDNEY DE-LUXE STEREO AMP. OUTFIT 
H PIONEER SMQ300 
UPA beset ome Mite ke Y LABCRAFT 605 with A.D.C. £21 5 


ee BEFORE YOU BUY— WHARFEDALE 12 inch RS/DD x 2. 
Visit co NVOY YOU’LL BE GLAD! 1 COMPL. with ENCL. 
rar pm a a 
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This ‘Conqueror’ 
Aust. Pty. Ltd., is a typical example of the multi-element 
driven arrays now available for all-channel reception. 
It is shown mounted on a convential antenna rotator. 


Over the years we have received many letters from our readers setting 


out their problems in TV reception, mainly in weak signal areas. 


In 


this article we discuss the choice of antennas, the installation of mast- 

head amplifiers, types of feeders, installation procedures and the re- 

duction of interference. To the handyman this knowledge could repre- 
sent more pleasant viewing and reduction in installation costs. 


By Keith Woodward 


An antenna of some kind of other is 
required for the reception of electro- 
magnetic waves. While an antenna built 
into a radio set, or a random length of 
wire, is usually sufficient for reception 
of broadcast programs, it is essential to 
have a correctly designed antenna for 
optimum TV performance, 


The frequencies used for TV trans- 
missions are such that the range of an 
advantageously sited TV transmitter is 
approximately 45 miles. Good reception 
is often experienced at greater distances 
owing to favourable propagation condi- 
tions or topography. Because of varying 
topographic conditions it is not possible 
to accurately forecast the results to be 
obtained by a certain TV antenna with- 
out a survey of the particular locality. 

The main problem encountered in 
fringe areas is so-called “noise” or 
“snow,” both terms meaning the same 
thing. Random impulses, generated 
either in the atmosphere or the receiver 
itself, cause a rushing noise in the sound 
channel, or white flecks (“snow”) on the 
picture tube screen, unless the signal is 
many times stronger than the noise 
level, Normally, snow is experienced 
before noise in the sound becomes objec- 
tionable. 

To get good TV reception, the an- 
tenna, commercial or home constructed, 
must be properly selected and installed. 
The range of a TV transmitter is nor- 
mally limited to the horizon or a little 
beyond, which means that the ideal to 
be aimed at would be an optical line of 
sight between the transmitting and re- 
ceiving antennas, but generally it is im- 
possible to meet these ideal conditions. 

The most important requirement of a 
ood TV antenna is that it be situated 
hieh ermough to clear all nearby obstacles 
by at least two to three wavelengths. 
A high gain antenna lost in a forest of 
power lines, buildings or trees may not 
be as effective as a simple antenna high 
above the ground. Once the antenna is 
high enough to be in the clear, the 
benefits of further height increase will 
depend upon the general terrain within 
a few miles of the location, and the type 
of antenna. 


In general, greater antenna height will 
intercept higher field strength signals of 
ground wave propagation up to 100 
miles or so, while on longer_paths where 
tropospheric scatter becomes a major 
factor, antenna height is less important. 
It must be borne in mind that as the 
antenna height is increased so is the 
length of the feeder—and its losses. 

To make the best use of weak signals 
it is usual to. employ an antenna having 
the highest possible “gain.” This is a 
measure of the antenna’s performance 
(quoted in dB) when compared with one 
of two very elementary or basic an- 
tennas, One is the “isotropic,” the other 
the “dipole.” The isotropic antenna is 
a theoretical standard which responds to 
signals equally well in all directions. A 
half-wave dipole has approximately 
3dB gain over an isotropic antenna, so 
it is necessary to know which standard 
is in use when discussing an antenna. 
For example, an antenna with a gain of 
10dB in reference to an isotropic an- 
tenna would have a gain of only 7dB 
when referred to a_ half-wave dipole. 
The half-wave dipole is the more prac- 
tical standard and is usually used when 
quoting TV antenna gain figures. 

In prime signat areas a simple dipole 
resonated to the TV transmitter fre- 
quency may be sufficient for good recep- 
tion, but it will also accept reflections 
of signals from surrounding objects,’ By 
placing an element known as a reflector 
at the rear of the dipole the forward 
gain of the system is increased and the 
aerial discriminates against reflections by 
virtue of increased directivity. 

Further gain, and directivity, may be 
obtained by placing an element known 
as a director in front of the dipole. 
Several directors may be added to in- 
crease the gain of array still further, but 
other factors must be carefully watched. 
As the number of directors is increased 
the feed impedance of the dipole is 
lowered, making necessary some means 
of transforming this impedance to the 
correct value to match ithe feeder sys- 
tem... Also if the additional elements are 
not sized and spaced correctly the band- 
width of the array will be drastically 
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antenna, manufactured by Antiference 


reduced, 

Bandwidth is important in a TV an- 
tenna because a complete TV _ signal 
needs a lot of bandwith; nearly 7MC 
in the Australian system. If the gain of 
the antenna is not substantially constant 
over this range the picture or sound 
quality will suffer. 

The type of antenna we have been 
describing is commonly called a Yagi, 
because of Dr Hidetsugu Yagi’s pioneer- - 
ing work in this field. It has a number 
of advantages which has gained it prom- 
inent use in TV and communications 
applications, For a given gain the Yagi 
can be built lighter, more compact and 
with less wind resistance than any other 
type. As a result it can generally be 
erected to a greater height above ground 
than the more cumbersome arrays, there- 
by clearing obstructions more readily, 
and extending signal coverage. 


For the home constructor there is 
little point in building a Yagi antenna 
with more than 5 elements on any one 
channel, as the additional gain is hard 
to obtain without loss of bandwidth, In 
May, 1962, we published an article de- 
scribing the construction of four-element 
TV antennas for each TV_ channel. 
Copies of this article are still available 
through our query service for 2/. each. 
While one of these antennas on its own 
is not recommended for fringe reception, 
material gain can be achieved by what-is 
referred to as stacking. (Stacking will be 
discussed in detail later.) 

When purchasing a TV antenna for 
fringe reception, the following points 
concerning gain should be considered, 

The “decibel” (dB) used to indicate 
the gain is not a fixed quantity, like a 
watt, a volt, or an ohm. It is a ratio 
between two quantities, usually voltages 
for antennas, and is really a unit of loss 
or gain. 

To be valid, the comparison on which 
the gain is based must be made at the 
same frequency. If we are considering 
a single channel Yagi, then it is sufficient 
to make the comparison at one frequency 
but if we are considering a broad band 
antennae, then it must be made for each 
channel] on which the antenna is intend- 
ed to operate. 

There is an interesting and important 
point to bear in mind when comparing 
the gain of an aerial against a tuned 
dipole for its specific channel. The field 
strength of a television transmitting sta- 
tion is generally measured in microvolts 
per metre. This means a length of wire 
one metre long will intercept a signal of 
100 microvolts on the 100 microvolt 
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from KODAK: 


IMPROVED PROFESSIONAL-QUALITY 
RECORDING TAPE & MAGNETIC FILM 


Four thousand people are engaged in research at Kodak in the United States. Kodak scientists 
and technicians are also the world’s most experienced in making and coating thin emulsions. 
From these unique resources and experience come two new and important advances in sound 
recording technology: Durol Base, a vastly improved cellulose triacetate support; and a totally 
new binder, “R-type’, ideally suited to the dispersion and high-precision coating of magnetic 


iron oxide. 


Here is a complete list of available types of Kodak Sound Recording Tape and Eastman Mag- 


netic Sound Recording Film: 


KODAK SOUND RECORDING TAPE 


TYPE 31A %4” x 1% mil and 2” x 1¥%2 mil LOW 
PRINT Standard Play, Durol Base 

The superb qualities of Type 31A actually provide 
a combination of two tape types. Firstly, it is a 
general-purpose tape. Secondly, it is a low-print 
tape having a print-through ratio of 54db. In achieving 
this desirable characteristic, the output has not been 
lowered as with other low-print tapes — in fact, the 
output is about 33% greater than conventional 
general-purpose tapes. Type 31A is ideally suited 
for professional mastering and all general-purpose 
Standard play applications, 


TYPE 34A 4” x 1/2 mil and 12” x 1/2 mil HIGH 
OUTPUT on Durol Base 

This professional tape has 125% more undistorted 
output than conventional general-purpose tapes. Yet 
this increase in output has been attained without 
the usual increase in print-through. The print-through 
ratio is equal to that of most other general-purpose 
tapes. Type 34A also has a second use — low noise 
applications. Because of its great dynamic range, 
tape noise can be greatly reduced simply by lowering 
the record level. 


TYPE 21A 4%” x 1 mil EXTRA PLAY on Durol 
Base 

The same low-print oxide dispersion 4s with Type 
31A but coated on 1 mil Duro! Base to give 50% 
more playing time for a given reel size. Type 21A 
has added advantages of Durol Base, 


TYPE 21P 1%” x 1 mil and 2” x 1 mil EXTRA 
PLAY on Polyester Base 

A companion to Type 21A having the same low-print 
oxide layer, but this tape is coated on stronger 
polyester base which has been tempered to reduce 
stretching. 


TYPE 11P %” x V2 mil DOUBLE PLAY on 
Polyester Base 

The low-print oxide layer is coated on tempered 
Y2 mil polyester base; this gives twice the playing 
time of standard play tape. 


TYPE 12P %4” x Y% mil TRIPLE PLAY on 
Polyester Base 

Special high-potency oxide is coated in a compact 
layer on tempered % mil polyester, increasing 
playing time threefold over standard play. Type 12P 
exhibits superior print-through characteristics, less 
noise and higher output than any other triple 
play tape. 


KODAK THREAD-EASY REEL 
The design of the KODAK Thread-Easy Reel saves 
valuable time by simplifying threading. Just lay the 
end of the tape back through the slot, give the reel 
a twist and it is ready to record. Sturdy one-piece 
construction and dynamic balance give smooth tape 
transport and even winding. All edges are bevelled 
and all surfaces super-smooth. As an extra bonus, 
there is a splicing jig, a matte writing surface and 
an indexing scale on both sides of every KODAK 
Thread-Easy Reel. 


EASTMAN MAGNETIC SOUND RECORDING 
FILM, TYPE A704 

A full-width-coated magnetic sound recording film 
formulated for high undistorted output, low noise 
and an excellent signal-print ratio. The unique binder 
provides chemically stable magnetic dispersions of 
unusual abrasion resistance together with a highly 
uniform, smooth-surfaced coating for optimum high 
frequency sensitivity and excellent dynamic range. 
Made in 35mm, 17.5mm and 16mm width rolls. 


Magnetic Products Sales Division. 
KODAK (Australasia) PTY. LTD. 
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field strength contour. Let us assume 
that two transmitters, high band and 
low band, are located at the same geo- 
graphical point, are radiating the same 
power, and that their field strength con- 
tours will coincide. Also let us assume 
that on the 100 microvolt contour 
(where a wite one metre long will inter- 
cept 100 microvolts) we have a low 
channel dipole and a_ high channel 
dipole. 

The low channel dipole js approxi- 
mately 2 metres long and therefore will 
intercept approximately 200 microvolts. 
The high channel dipole is only about 
one half metre long and therefore will 
only intercept approximately 50 micro- 
volts, In other words, a low channel 
dipole will pick up approximately four 
times as much signal. These factors 
should be borne in mind when compar- 
ing high band and low band perfor- 
mance in antennas, In choosing a broad 
band antenna, the high band gain needs 
to be much higher than the low band 
gain ‘f the same voltage is to be applied 
to tne transmission line. 

As already hinted, we give an antenna 
gain by- making it directive, but direc- 
tivity is an important characteristic in 
its own right, Directivity is generally 
resented as a horizontal polar diagram. 

he major lobe is usually set at the outer 
most circle on the diagram and unless 
the circles shown are marked in par- 
ticular units it does not represent any 
particular gain of the antenna. Its main 
purpose, if unmarked, is to show the 
relative sensitivity to signals coming 
from various directions. 

When studying polar diagrams it is 
most important to realise that these are 


_ not always presented on the same scale, 


different manufacturers having different 
ideas as to what constitutes the most 
easily interpreted presentation. For this 
reason, comparison between diagrams is- 
sued by different manufacturers is 
meaningless unless it is clear that they 
are both using the same scale. 

The two polar diagrams reproduced 
herewith emphasise this difference, Both 
represent the same antenna, a typical 
multi-channe] type, but one is drawn to 
a voltage scale and the other to a power 
scale. As can be seen, the voltage scale 
tends to give more prominence to the 
unwanted lobes, and there is little chance 
of even a minor one being overlooked. 

The power ratio diagram is more com- 
pressed and thus may appear to portray 
a better aerial. While it can be argued 
that it is a perfectly valid presentation, 
providing the observer correctly inter- 
prets the scale, it is equally clear that 
different standards cause confusion, 

The current trend is to standardise on 
a voltage derived diagram, plotted on a 
logarithmic scale which automatically 
converts it to dB. The result is a clear 
open diagram expressed in universally 
understood units. 

One other point to remember about 
horizontal polar diagrams is that the in- 
formation shown is for one particular 
frequency only. An aerial may have 
an excellent front-to-back ratio at one 
channel, and an extremely poor one at 
another. Indeed, the front-to-back ratio 
can vary widely between the video car- 


rier and the audio carrier of the same 


channel. 
Because of the restricted bandwidth of 
Yagi antennas, particularly at the lower 


frequencies, several different antenna 


configurations have appeared for TV re- 
ception where more than one channel is 
required. These usually consist of multi- 
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HIGH AND LOW FREQUENCY TRANSMITTERS 
1 


5000uV/M 


High frequency 
dipole approx. 
Ya metre long 
delivers 50uV 


low frequency 
dipole approx. 
2 metres long 


delivers 200uV Dipole 1 metre 


long delivers 
100uV 


The field strength contours illustrat- 

ed above show why the shorter physi- 

cal length of a high channel dipole 

results in reduced gain as compared 
to a low channel dipole. 


driven arrays such as the Antiference 
Conqueror shown at the head of this 
article, the Channel Master Crossfire, 
the Hills Log Periodic Vee, and others 
too numerous to mention. The less the 
number of channels required the simpler 
the configuration becomes. 

However, where optimum _ perfor- 
mace is required on one channel then 
size for size and gain for gain the Yagi 
antenna still leads the field. 

At times it may be desirable to use 
two such antennas, cut for widely dif- 
ferent channels, but connected to the 
set through a common feeder. This has 
been simplified by Antiference, and pos- 
sibly other manufacturers, by the intro- 
duction of a matching network which 
will couple an antenna covering all 
channels from 0 to and including 5 with 
an antenna covering all channels bet- 
ween 6 and 11. All that is necessary is 
to connect the antennas via 300 ohm 
feeder to the appropriate terminals on 
the small plastic box and run a single 
300 ohm feeder from the box to the TV 
receiver. 

This coupler incorporates a cross-over 
network which crosses over at the fre- 
quency of channel 5A. This eliminates 
the use of this channel when using this 
coupling system. The coupler is shown 
in the accompanying photograph with 
other items of interest. 

When the performance of the best 
available and best sited aerial is still 
not good enough, 
some improvement 
can be obtained by 
the process of stack- 
ing. 


The method of 
vertical stacking 
for two identical 
antennas. It may 
be necessary to 
bring the two 
matching stubs 
out at an angle 
to achieve the cor- 
ret physical spac- 
ing between the 
two antennas, 


Stacking means building an array of 
two or more identicaf antennas, which 
may be mounted one above the other or 
side by side with a certain distance be- 
tween them. Usually a pair of quarter- 
wave or three-quarter-wave stacking ele- 
menis are used between antennas to 
maintain the correct match to the TV 
feeder. 

The physical spacing between- units 
of a two-bay antenna may be. varied 
between a full wave-length and half a 
wavelength. A spacing of 0.7 wavelength 
gives the array maximum gain. The 
spacing between individual bays of the 
array also effects the bandwidth to some 
extent, greater spacing giving greater 
bandwidth. As the stacking sections can 
be frequency conscious the bandwidth 
may also be effected by these. 

As the bandwidth is a percentage of 
the operating frequency it is easier to 
obtain an adequate bandwidth at the 
higher frequencies than at the lower 
ones. This means that antennas for the 
higher channels can be stacked with less 
effect on their operating bandwidth, Be- 
cause of the frequtacy conscious pro- 
perties of the matching sections they are 
usually calculated for optimum per- 
formance close to the video carrier fre- 
quency. Under Australian standards the 
video carrier is 1.25MC above the lower 
limit frequency of any TV channel. 

Vertical stacking has the further ad- 
vantage of providing a narrower lobe 
in the vertical plane, thus making the 
antenna: less sensitive to interference, 
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Two polar diagrams of the same an- 

tenna. The one on the left is plotted 

in power on a linear scale and the 

one on the right in voltage on a deci- 

bel scale. See text for discussion on 
these presentations. 
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Model O4, Model 02. Model W2. Model W4. 


® Moving coil and moving iron types. 
® Ammeters self contained to 50 amps. 


® Above 50 amps DC external shunts supplied and above 
50 amps AC external current transformer. 


© Voltmeters self contained to 1000 volts in moving coil 
and to 300 volts in moving iron. 


UNIVERSITY 
GRAHAM 


INSTRUMENTS 
PTY. LTD. 
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106 BELMORE ROAD, RIVERWOOD, N.S.W. 


ELECTRONICS AUSTRALIA 
AUTO VOLTMETER 


894 Hay Street, Perth, W.A. 
S.A.: George Procter, 


© RF meters supplied with external thermocouples unless 
otherwise specified, 

® Available as DC microammeters, milliammeters, ammeters, 
voltmeters, AC rectifier type voltmeters, DB, VU, RF, 
pyrometers, AC milliammeters, ammeters and voltmeters. 

® Scale length 3.5 inches. W4, O4, 
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State 6 or 12 Volt 


PRICE £6/10/- 
Plus 12'/2% Tax. Mounting stand extra. 
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QLD.: Keith Percy & Co. Pty. Ltd. 
Box 1478V, G.P.O., Brisbane, Qld. 


« Atkins (W.A.) Ltd., 
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for instance electrical noise, motor-car 
ignition, etc., coming from below the 
antenna. By stacking antennas we also 
produce what is referred to as a larger 
capture area, In other words there is a 
better chance that part of a_ stacked 
array will be inside an area with high 
field intensity than that part of a single 
antenna will be inside such an area. 


The subject of antenna stacking was 
thoroughly treated in an article in Jan- 
uary, 1960, and copies of this article 
are available through the query service 
for 2/- each. To stack TV antennas, the 
impedance of the antenna should be 
known so that the correct stacking bar 
impedance may be selected. If commer- 
cial TV antennas are used the manu- 
facturer can. normally supply stacking 
bars specially designed for this applica- 
tion and it is wise to use these in 
preference to home-constructed bars. 


In the case of our TV antennas, de- 
scribed in May 1962, the feed impedance 
was approximately 150 ohms and stack- 
ing bars of 300 ohms impedance are 
required to obtain the correct match to 
a 300-ohm feeder, 


When stacking is discussed frequent 
reference is made to wave-length. As 
wave-length is related to frequency the 
stacking distances vary for each channel. 
Normally a half-wave length for stack- 
ing purposes is given as 492 divided by 
the video frequency in megacycles, the 
answer being in feet. 

Assuming that the best possible aerial] 
system -— including stacking—and the 
best possible site still does not provide 
a strong enough signal, most people 
begin thinking in terms of some form 
of electronic amplification to boost the 
signal to the required level. In fact, 
“How do I build an antenna amplifier 
to boost the signal to my TV receiver?” 
is one of the most consistent requests 
we receive from country readers. 


| Unfortunately, there is a good deal of 
misunderstanding about the role of these 
devices, which are often expected to do 
what is patently impossible, We can 
devote only a small amount of space to 
_the subject in this article, but for those 
interested, it was dealt with in detail in 
the “Let’s Buy An Argument” sections 
of the February and June, 1963 editions. 


In brief, the modern television receiv- 
er has a tuner incorporating a low-noise 
amplifier which gives a good signal-to- 
noise ratio and high sensitivity. The 
signal-to-noise ratio of a TV _ set is 
limited by the unavoidable noise gener- 
ated in the valves or other components 
and is generally in the region of 5 to 
8dB. An amplifier placed between the 
feeder and the TV receiver would have 
to exhibit a signal-to-noise ratio much 
better than the TV receiver to provide 
any worthwhile benefit. 


An antenna amplifier is never capable 
of improving the signal-to-noise ratio 
at the antenna itself, but a signal having 
to pass through a relatively long feeder 
to the receiver may become so weak 
that it is insufficient to overcome the 
internal noise of the receiver. In such 
cases a masthead amplifier can be useful, 
as it will compensate for feeder losses. 
But, like a TV receiver, an antenna 
amplifier has internal noises caused by 
its components. If the signal picked up 
by the antenna is weak compared with 
the noise of the amplifier, no improve- 
ment can be obtained. 

Bearing in mind the likely range of 


frequencies involved, the low noise fac- 
tor required, weatherproofing, and criti- 
cal adjustment, a masthead amplifier 
is not a project which the home con- 
structor should tackle lightly. Relative 
costs of commercial masthead amplifiers 
are reasonable but we strongly suggest 
that they should be demonstrated before 
being purchased. in simple language, if 
the signal at the antenna terminals is 
capable of giving a good picture but the 
loss through a long feeder destroys the 
quality of the picture, then. a masthead 
amplifier may be your solution. 


. If selecting a masthead amplifier from 
technical specifications, the amplifier ex- 
hibiting the lowest noise figure would 
be a logical choice, For amplifiers with 
a comparable noise figure other details 
such as gain, bandwidth and impedance 
matching can then be considered. 


Power for masthead amplifiers may 
be provided by batteries or AC power 
supplies. For convenience power is ap- 
plied to these amplifiers via the antenna 
feeder, using suitable isolating networks. 
When DC is fed via the feeder it is 
common, in industrial or salt-laden 
localities, for electrolytic action to take 
place, causing failure of the feeder, 
usually on the positive leg. 


To overcome this difficulty modern 
transistorised masthead amplifiers are in- 


Several useful 
antenna accessor | 
ies are illustrated 
at right. In the 
bottom left corner 
js an antenna 
coupling device 
for joining a low | 
band and _ high 
band antenna to 
a single feeder. 


corporating their own rectifier and filter 
system to allow low voltage AC to be 
applied via the feeder. 

Due to the directivity of TV antennas, 
it is necessary to aim the antenna cor- 
rectly for best results, In the early days 
of TV an occasional antenna was to be 
seen mounted with its back pointing to 
the TV station! However, in weak signal 
areas this is unlikely to occur. In aim- 
ing the antenna it is handy to have 
some means of intercommunication with 
a second person who can watch the TV 
screen and comment on the quality of 
signal being received. 

In several areas it is possible to re- 
ceive TV stations from more than one 
direction. This would entail a multi- 
antenna combination or, if an antenra 
capable of receiving more than one 
channel is available, means of rotating 
the antenna. While the cheapest method 
of rotation may be by mounting the 
mast in bearings and applying muscle 
power this becomes quite a drag in 
cold, wet weather. The modern method 
is by antenna rotators. 

Rotators are small electric motots 
coupled to some type of signalling sys- 
tem which activates a direction indicat- 
ing system at the TV receiver. By Set- 
ting a dial or pushing a button the an- 
tenna may be turned to point in the de- 
sired direction. Once the correct bearing 
for any TV station has been ascertained 
it is simple to repeat this at any time. 
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From left to right this picture illus- 

trates four common types of TY 

feeder plus a sample of TV rotator 

cable. The open spaced “‘ladder’’ 

feeder gives low loss figures under 
all weather conditions. 


hte K 


In purchasing an antenna rotator it is 
wise to consider the actual power ratings 
of the device, as the weight of the an- 
tenna, plus wind loading, can add up to 
a considerable load. Inquire as to the stall 
torque and brake torque of the rotators 
available and select the unit which has 
the highest figures. 

Another point is the method of syn 
chronisation used between the rotator 
and the indicator unit, If a long, and 
lossy, contro] cable is used with some 
systems, errors will occur in the bear- 
ings shown on the control unit indi- 
cator. A unit which utilises a synchronis- 
ing pulse or signal from the rotator to 
actuate the control indicator is more re- 
liable than one which relies on two sim- 
ilar motors supposedly running at the 
same speed. 

To support any aerial system, with or 
without a rotator, we need a mast. 


Telescopic masts and wind-up towers 
are freely available from TV antenna 
manufacturers and, with the installation 
kits provided, may easily be erected by 
the average handyman. The telescopic 
masts can be swung into a_ vertical 
position once the antenna has been con- 
nected and then extended a section at a 
time. Each section can be locked, and 
the guy wires attach to a plate which 
leaves the mast free to rotate. Thus the 
aerial can be oriented in the correct 
direction and locked in place after the 
mast is fully extended. 
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HITCH TO “TELSTAR” AND POUR 
lit THE PICTURE POWER, 

Amazing Telstar Booster . feat 
i : ick i Pp to - 
Meainismiliccure. inorarement, 240V or 
32V. Retail only 19 gns. 


VU-TRON BOOSTER- 
COUPLER IMPROVES 
RECEPTION 


Boosts reception in difficult areas 
of on earlier model TV sets. Also 
used to drive up to 4 sets from the 
one aerial. Installs quickly, easily 
at back of set. Transistorised, 
Economical. Retail only 17 gns. 


if you live in one of the new 
TV areas there are special 
Channel Master accessories 
essential fer complete pro- 
gramme enjoyment. 


Send for this free TV Trouble Spotting 
Folder and then check back with your 
Electrical Retailer. 


linet eee ieenrelieneltomactnneinetlianarlemetionnd nmastiomnstionstantintientintion Te Naan aa a feeder which was introduced to help 
| IS YOUR To Channel Master Pty. Ltd., reduce wet weather losses but is not as 
| AERIAL 752 Pittwater Road, Brookvale. XF 6223. | successful in this as ladder type feeders. 
OUT-OF-DATE?’ The fourth sample is typical of the 
The 1965 Send me your “‘TV Trouble Spotter’ Folder. | | various ladder feeders. This design has. 
Le coiNe anil one particular improvement jn that two 
Mgtigs Piel ¢ sharp ridges are moulded on the spread- 
Liv cee sstire: NAME ance nnn nnn an nnmeneen “| [ers to create a discontinuity in any 
| may be your moisture that may settle on them, With 
Git shalt as | ladder type feeders it is recommended 
| Check Up Or c58 bid eae ARR Se etna keer AR AOR Ao Foci ay CE The that the feeder be stretched taut and 
its colossal supported every 6 feet. The final item in 
| performances: 7 Meh a ery A Aaa an ie ee ene ea this photograph is a 4-conductor control 
b——--— —— — SS Se | cable for TV rotators. 
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While telescopic masts are inexpensive 
when compared with the wind-up tower, 
the tower has advantages in some situa- 
tions. High winds may cause severe dam- 
age to TV aerials and the ability to 
lower the wind-up tower during spells 
of bad weather can make them a good 
investment, They also facilitate mainten- 
ance of the aerial and feeder systems. 

The choice of feeder cable for a TV 
installation may, in some areas, spell the 
difference between failure and success. 
In general practice the solid dielectric 
type 300 ohm feeder is good enough for 
strong signal areas. However, this type 
does suffer high losses when exposed to 
moisture from wet weather or coastal 
installations. 


For these installations, or where long 
runs of feeder (over 40 to 50 feet) are 
used, the open or ladder type 300 ohm 
feeder is definitely preferred. This ladder 
feeder has a much lower loss than the 
standard feeder and is less susceptible to 
weather conditions. These losses increase 
with frequency and are therefore more 
marked on the higher TV channels. 


Either of the above feeders will ex- 
hibit their true impedance only when 
kept well clear from surrounding objects. | 
It is therefore good practice to use the 
proper stand-off insulators to hold the 
feeder clear from the mast, roof, walls, 
etc. Metallic objects are more detrimental — 
than others in this respect. 


IMPEDANCE MATCHING 


Incorrect impedance matching be- 
tween the antenna, feeder, or TV set. 
will produce standing waves on the | 
feeder. Standing waves may show up as 
ghosting on the TV screen and can pro-— 
duce an additional loss in the antenna 
system over and above the normal loss. 
in the feeder. The effect of standing 
waves is proportional to the normal loss — 
exhibited by the feeder and this is an-— 
other reason to initially select low loss 
feeder. 


’ 


For best reception, clear of ghosting, © 
the only signal presented to the TV re- : 
ceiver should be that picked up by the - 
antenna. As 300-ohm feeder is normally © 
unshielded it is also likely to pick up | 
signals. To provide cancellation of sig-— 
nals which may be induced on the TV > 
feeder, it is common practise to twist 
the feeder throughout its length from 
the antenna to the receiver. | 


In one of our photographs we show 
some of the commonly available feed- 
ers. On the left is a semi-transparent — 
solid dielectric feeder designed for in-— 
conpicuous indoor installations. The die-_ 
lectric material used for this feeder de-— 
teriorates rapidly in the open and it 
should not be used for outdoor jinstalla- 
tions, The next feeder, which has black 
dielectric, is suitable for short runs, in- 
door or outdoor, under good signal con- 
ditions. In the centre is an example of: 


ee 
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A type of feeder not illustrated is a 
300 ohm Foam transmission line. This 


feeder features a thick coating of pure 


foam polyethylene insulation which is 
impervious to moisture, This cable is 
best suited for use on exposed sea coasts 
and in areas of heavy industrial fall-out 
where salt, dust and chemical deposits 
render flat ribbon virtually useless. 
Another type of feeder is co-axial 
cable, or “co-ax.” Co-ax has a somewhat 
higher loss than typical 300-ohm feed- 
ers, assuming that the latter are dry and 


‘clean. However, in wet weather, or under 


conditions of heavy industrial fall-out, 
the simpler forms of ribbon at least, may 
be a good deal worse. However, a special 
low loss 75-ohm co-axial cable is now 
available for TV installations. Identified 
as type C10M, it incorporates a foam 
polyethylene insulation. 

The main advantage of co-ax is that 
it is largely immune to signal pickup, 
thus minimising trouble from vertically 
polarised transmitters, and locally gen- 
erated noise. It is generally more expen- 
sive than simple ribbon. 

Co-axial feeder is sometimes used 
from masthead amplifiers to the TV re- 
ceiver, mainly to discriminate against 


noise pick-up. Wherever co-ax is used it 
_ is necessary to make provisions for cor- 


rect impedance matching at the re- 


ceiver. This may require a balun or re- 


sistive network, but some tuners used in 


TV sets make provision for direct coup- 


ling to co-axial cables. The input coil of 
the tuner consists of a centre tapped 
winding of a nominal 300 ohms imped- 
ance, the centre tap being connected to 
chassis. This means that the tuner will 
exhibit an input impedance of 75 ohms 
between either input connection and 
chassis. If using this system with a 
feeder carrying power to the masthead 


amplifier, some means of isolation must 


be used for the signal and power paths. 

For multi-antenna installations using 
separate feeders a suitable method of 
changing feeders at the TV receiver is 
required. An ordinary wafer switch is 
not reliable, especially at the higher fre- 
quencies. At least one TV antenna manu- 
facturer markets a low-loss push-button 
selector which combines ease of selec- 
tion with tasteful appearance. 

Another problem associated with dis- 
tant TV reception is interference from 
other channels, adjacent or otherwise. 
There are many possibilities, but a few 
examples will show how most may be 
minimised. 

One trouble is overload by a relatively 
nearby channel when trying to receive 
a more distant one, the nearby channel 
creating harmonics which produce a 
herringbone pattern on the wanted pic- 


ture. As an example let us suppose that 


a second harmonic of channel 4, pro- 
duced in the receiver circuits by over- 
load, is causing a beat on a channel 9 
picture. 

A locality where this may occur is 
in a primary reception area of the 
Wollongong transmission (channel 4) 
where reception of channel 9 Sydney is 
required. To overcome this problem the 
channel 4 signal must be attenuated 
before it reaches the receiver. Standard 
Components Pty. Ltd., and _ possibly 
other TV accessory suppliers, market a 
trap for insertion in the feeder at the 
receiver terminals and which attenuates 
the channel 4 signal sufficiently to re- 
move this interference. 

In a strong signal area such as this 
the attenuation of the channel 4 signal 


will not affect reception of this channel 
and the attenuator may be left in situ. 
This type of attenuator incorporates 
tuned circuits which attenuate only the 
frequency, or band of frequencies, to 


Designed by Standard Components 
Pty. Ltd., the adjacent channel filter 
shown above is extremely useful in 
local viewing areas of channels 6 and 
8 when long distance reception of 
channels 7 or 9 is required. 


ERRATA 


OSCILLOSCOPE, Aug. 1965 


The circuit diagram and parts list on 
page 37 of our August issue inadvertently 
omitted a 1 megohm 4 watt resistor. | 
This should be inserted between the 
moving arm of the fine frequency con- 
trol and the common ends of the 
switched capacitors in the control grid 
circuit of the 6BX6 oscillator. 


POWER SUPPLY, Aug. 1965 


The circuit diagram of the “Power 
Supply for Experimenters” on page 51 
of the August issue contained a minor 
wiring error. To make power available 
to the heater supply with the function 
switch in position “2”, contacts “2” and 
“3” of the yen! transformer primary 
switch should be bridged. 
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Crystals 


Mossrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 


Messrs. A. E. Harrold Pty. Ltd. 
123-125 Charlotte St., 
BRISBANE 
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BRIGHT STAR CRYSTAL 


FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 


Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 
Holders include the following: DC11., F.T. 243., H.C.— 
6U., CRA., B7G., OCTAL, HC-18U. 
$.5 5.5MC TV Sweep Generator Crystals. 
£3/12/6 plus 124 p.c. soles tox, 
100 KCS end 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 12) per cent soles tox. 


AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 


The following fishing craft frequencies are available in F.T. 243 holders: 
4095, 4535, 2760, 2524, 2182, 4620, etc. 
Immediate delivery available for ali above types. 


AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 


Commercials — from £3/12/6 each plus 124 per cent soles tax. 
Amateur — from £3/-/- each plus 12} per cent tales tax. 


Regrinds 37/6 esch. 
for Taxi and Bush Fire Sets also Availabie. 
We would be very happy to advise and quote. 


Representatives Aust. and New Zealand—Messrs. Carrel & Carrel, Box 2102, Auckland 


Messrs. United Radio wistribu- 56 Collins St., 
fors Pty. Ltd., 
175 Phillip St., 


"Contractors to Federal and State Government Departments." 


BRIGHT STAR RADIO 


46 Eastgate St., Oakleigh, $.E. 12, Vic. 57-6387 


WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


which it is set. This means that all 
other channels may be received with 
little or no loss. 

The Standard Components channel 4 
bandpass filter provides an attenuation 
of the channel 4 vision and sound 
carrier of approximately 23d4B. This may 
be reduced to 10dB should this be re- 
quired. The characteristic impedance is 
300 ohms and the insertion loss on the 
other channels is virtually nil, If addi- 
tional rejection is required two of these 
filters may be used in series to give an 
attenuation of 46dB. 


Another common interference prob- 
lem in country areas is adjacent channel 
interference, most often noticed in areas 
with 6, 7, 8 or 9 channel allocation. 
This appears as a vertical herringbone 
pattern and, if the interfering station 
(e.g. channel 8) is immediately above 
the wanted station (e.g. channel 7) in 
frequency, a decided buzz may be heard 
as the picture carrier (channel 8) inter- 
feres with the sound carrier of channel 


Adjacent channel traps in the set and 
the antenna Jead can minimise this inter- 
ference, but if both stations are in the 
same general direction, so that full ad- 
vantage cannot be obtained from a direc- 
tive antenna, the task of these traps be- 
comes difficult. 


Such a trap must have extremely high 
selectivity so that minimum attenuation 
is presented to the desired signal. About 
the only way to achieve this is to use 
some type of lecher bar system, and a 
suitable device is marketed by Standard 
Components. 

This filter can be switched to atten- 
uate channel 6 sound carrier which is 


Messrs Lawrence and Hanson 
Electrical (Vic.) Pty. Ltd., 
HOBART and 
_ 29 St. John St., LAUNCESTON 


SYDNEY. Tasmania. 
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This Valve. 
made news in 


LOZ 


In 1927 xew A.W.A. _ valves 


types 33, 99X and 101X made headlines. 


In 1933 Amalgamated Wireless 


Valve Co. Pty. Ltd. was formed—an 
expanding range of A.W.V. Radiotron 
valves continued to make news. 


In 1965 A.W.V. Super Radio- 


tron valves—over 100 different types—are 
still making headlines, 


The long experience behind the A.W.V. 
brand is the guarantee to engineers and 
servicemen that the performance and relia- 
bility standards they require are met in 
every respect. 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 
SYDNEY « MELBOURNE e BRISBANE e ADELAIDE 
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interfering with channel 7, channel 8 


vision carrier which is interfering with 


channel 7, or channel 8 sound carrier 
which is interfering with channel 9. The 
unit is extremely versatile and, once 
the attenuation has been set on the 
three positions of the switch, it is only 
necessary to throw the switch on the 
filter at the same time as the channel 
selector is changed, to give correct re- 
ception conditions for the channel] sel- 
ected. | 

The manufacturer quotes an attenu- 
ation of greater than 30dB for this filter 
with less than 1.5dB attenuation of the 
adjacent vision or sound carrier of the 
channel being viewed. The insertion Joss 
of the filter is rated at 2dB. While we 
were unable to check these figures, to 


the accuracy quoted, the performance of 


the filter appears to confirm these 
claims. 

We carried out some experiments in 
this field in our own laboratory to de- 
termine whether a simple trap would 
give reasonable results. For those tech- 
nically inclined the details of our trap 
are as follows. It consists of two lengths 
of 300 ohm feeder, each exactly Sin 
long. One end of each section is termin- 
ated in a short circuit. The opposite ends 
are joined together and terminated with 
a trimmer. This assembly was then slip- 
ped over the feeder and strapped to it 
with plastic tape. 

The trap is tuned to the interferering 
carrier. While the attenuation of the in- 
terfering carrier proved to be quite good 
the wanted carrier (adjacent) was defin- 
itely attenuated more than by the pre- 
vious commercial trap. Thus the success 
of the design would depend to a certain 
extent on the strength of the distant 
channel which it is required to view. A 
small sketch of our trap is given with 
this article. 


The trap as described is suitable for 
all channels between 6 and 10, For 
lower frequency channels it would be 
Mecessary to lengthen the strips of 300 
ohm ribbon. Remember that both sec- 
tions must be exactly the same length. 
A similar trap might be used to remove 
interference from adjacent two-way com- 
munication systems on channels 2, 3 and 
6. As these traps tune quite sharply they 
will remove interference signals over a 
small portion of the frequency spectrum 
only. This means that if two interfering 
signals are present it may be necessary 
to use two traps. 


Another type of interference occurs 
when both the wanted and interfering 
stations are on the same nominal car- 
rier frequencies. Co-channel interference 
appears as two or three horizontal wide 
bands on the TV screen. This “zero- 
beat” type of interference may occur in 


TRIMMER 


aie es 


BOTH 5" LENGTHS OF 300 OHM RIBBON 
TAPED TO FEEDER, ONE ON EITHER SIDE 


two ways. The receiving site may be 
midway between two transmitters using 
the same channel or freak long-distance 
reception may occur, mainly during the 
summer months, from another transmit- 
ter on the same channel but several hun- 
dred miles away. 


Recognising that co-channel interfer- 
ence is inevitable in some areas, par- 
ticularly at certain times of the year, the 
Australian Broadcasting Control Board 
have adopted a system of assigning car- 
rier frequencies offset by about 10KC 
above or below the nominal carrier fre- 
quencies. Of the 44 TV stations assign- 
ed up to June, 1963, more than half (27) 
were offset. 


With this sytem the signal will still 
produce a beat pattern, but with a much 
finer line structure. (Sometimes called 
“venetian blind effect”). The greater the 
offset, the finer the pattern and a 10KC 
offset will give a spacing of approxi- 
mately tin on a 23in picture tube. 

This fine line pattern is less notice- 
able than the coarse one and, while not 
a complete solution, makes it a good 
deal easier to eliminate the problem at 
the receiving site. The main course of 
action — and about the only one — is 
to use a highly directive antenna. Ex- 
tremely high front-to-back ratio is re- 
quired, since the interfering stations are 
frequently at or about 180 degrees in 
relation to the viewing position. Orien- 
tation of the antenna is important and 
sometimes moving the front slightly off 
the required station can place the in- 
terfering station in a deep null in the 
pattern of the antenna in use. 


Where desirable, maximum side re- 
jection can be obtained by vertically 
stacking two antennas half a wavelength 
apart. In this configuration signals must 
arrive at both antennas simultaneously 
to be exactly in phase and only those 
signals arriving from directly in front 
or behind will satisfy this requirement. 
All other signals will be out of phase 
to some extent, being maximum at 90 
degrees to the line of reception. In ad- 
dition, the antennas will exhibit their 
normal back-to-front discrimination for 
a stacked pair. 


To help reduce co-channel interfer- 
ence some TV transmissions are verti- 
cally polarised and others horizontally 
polarised. This means that the receiving 


antenna must be correctly polarised for | 


the channel required. As a general rule 
the antenna elements are mounted hori- 
zontally for horizontal polarity and ver- 
tically for vertical polarity. Use of the 
wrong polarity could mean a heavy loss 
of signal strength at the receiver. 

Where Vertical polarisation is used the 
antenna should be mounted on an arm 


‘Details of the 
adjacent channel 
<a— SHORT interference at- 


CIRCUITED tenuator described 


in the text. This 
attenuator is not 
as selective as the 
commercial filter 
illustrated earlier 
but may be useful 
where reasonably 
high level signals 
are being received 
on the required 
channel. 


<— SHORT 
CIRCUITED 
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extending from a metallic mast by at 
least half the length of the driven ele- 
ment. This helps reduce any loss caused 
by the presence of the metallic mast. If 
a wooden, or non-metallic support is 
used, this side mounting is not necessary. 
With a vertically polarised transmit- 
ting antenna in the vicinity there is a 
likelihood of direct pick-up on the ver- 
tical feeder line when unshielded feeder 
is used. This can cause leading ghosts 
and picture smear. If a small Joss can 
be tolerated this is an ideal case for 
coaxial cable. Details of channel polari- 
ties, frequencies, etc., are normally pub- 
lished in the January edition of our 
magazine and copies of the last list are 
available through the query service. 


In difficult locations there is some- 
times a point within a mile or so of a 
desired reception site where good signals 
may be obtained. This could be the top 
of a cliff or hill which shades the re- 
ceiving site. In this case an aerial sited 
in the clear, with an amplifier to over- 
come feeder losses may be employed. 
This can be for one receiver or, by the 
selection of aq _ suitable distribution 
scheme, supply a community. 


As a system of this kind needs care- 
ful planning and, in the case of public 
property being transversed, special per- 
mits, it is wise to consult specialists in 
the field. Most TV antenna manufac- 
turers have an advisory service to help 
with these problems and are willing to 
give quotations for a suitable installa- 
tion. 

We would like to acknowledge assist- 
ance provided by the following compan- 
ies: Austenna Pty. Ltd:, 5 Carlton Cres- 
cent, Summer Hill, N.S.W., Antiference 
(Australia) Pty. Ltd., 60 Canterbury 
Road, Bankstown, N.S.W., Channel 
Master Pty. Ltd., 752 Pittwater Road, 
Brookvale, N.S.W., Hills Television Ser- 


vice Pty. Ltd., 7-9 Alfred. Street, St. 
Peters, N.S.W., Standard Components 
Pty. Ltd. 10 Hill Street, Leichhardt. 
N.S.W. 


The FANTASTIC Tools of Tomorrow... 


Sas (| SELENIUM 
_— AND SILICON 


7. SOLAR CELLS 
vp (>) (PHOTOCELLS) 


Selenium and Silicon Solar Cells. 


+e SOLAR CELLS (Sun Batteries) as used in 
Satellites. Convert the Sun’s rays into clectri- 
city and operate small Motors, Transistor 
Radios and Walkie Talkies, Magic Eye and 
Remote Control Devices, Alarms, etc, 

% DIFFRACTION GRATING Replica. Ex- 
citing new materia} for Display, Photography, 
Art, Industry, Education. . Here is the 
Miracle Material for the “ideas man”; experi- 
ment, create new products and Make Money. 
ty ONE-WAY MIRROR Material. For Nature 
Study, Property Protection, Photography, or 
just plain fun . . . you see out but outside 
can’t see in. Sheets 10%2in x 18in and 2lin x 
36in (complete with suggestion page). 

*% MOIRE PATTERNS. Use this revolution- 
ary new science to Design, Measure, Solve 
Problems, Create . . . unlimited future possi- 
bilities. 

Also 100s of other Space-Age Wonders for 
ALL ages and pockets . . . Science, Photo- 
graphy, Astronomy, Optics, unique 
Instruments/ Equipment, Educational 

Kits, Projects, Puzzles. EVERYTHING for 
Study, Profit or Fun. 


Let’s know what you may be interested in: 
write mame/address clearly and enclose _2/- 
for mailing costs of literature and FREE 

from U.S.A. . . . DEPT. 
Box 3702, G.P.O., 


146-page Catalogue 

L8, “NEW ERA,” 

SYDNEY, N.S.W, 
(Sole Agents: New Era Productions,) 


(333 George Street, Sydney, N.S.W.) 


MULTIMETER CTSOO SPECIFICATIONS MULTIMETER 370W SPECIFICATIONS 


DC/V: 2.5V 10V 50V 250V 500V 5000V DC/V: 0.5V 2.5V 10V 50V 250V S500V. 
(20,0002:/V) 1000V (20,0009/V) 
AC/V: 1OV 50V 250V 500V (10,0002/V) AC/V: 2.5V 10V 50V 250V SOOV 1000V. 
DC/A: 5.A& SMA 50mA SOOmMA (4,0000/V) f 
OHM: 0-12k2 O-120kK2 0-1.2M2 0-12M2 DC/A: 50:4 1MA 10MA 100mA 1A 10A 
SCALE  - : AC/A: 100mMA 1A 10A 
CENTRE: 609 6002 6k2 60k OHM: 0-5k2 0O-50k2 O-500k2 O-5Moa 
db: -—— 20db TO +62db (5 RANGES) 0-50M2 j 
BATTERY: INTERNAL 1.5V x 2 SCALE 
APPROX. CENTRE: 349 3402 3.4k2 34kQ2 340k2 
canoe, Sate tied BATTER INTERNAL Oo Bure 1&15Vx4 
Y: i x 4 x 

PRICE: £7.17.6 (INC. S/TAX) APPROX. 

SIZE: 7 x 5Y%,”" x 34%,” 

PRICE: £22.15.0 (INC. S/TAX) 


H. ROWE & CO. PTY. LTD. 225n2e crissane yosaar 


TEISCO MICROPHONES 


RETAIL 
CRYSTAL FREQUENCY o/h 


CM.2 150-9000c/s | £1 0 0 


CM-20. | 100-9500c/s| 3 0 5. 


CM-30 | 100/9000c/s! 2 16 0 


CM-50 | 100/9000c/s} 1 9 3 


LM-1 | 150-9000c/s| 19 3 


: RETAIL 

DYNAMIC FREQUENCY +$/T 
150-9000c/s 
100-10000c¢/s 


100-10000c/s| 
100-10000c/s 


100-10000¢/s) 


DM--307 


DM.307 


ZEPHYR PRODUCTS PTY. LTD. 
e 58 HIGH STREET, GLEN IRIS, 5S.E.6. VICTORIA. AUSTRALIA 


AGENTS: D. K. Northover & Co.—Neil Muller Ply. Ltd. Homecrafts (Tas.) Pty. Ltd—Jacoby, Mitchell’ 
& Co. Pty. Ltd. —T. H. Martin Pty. Ltd.—P H. Rothschild & Co. Ltd., New Zealand. 
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The story of a little boy who grew to be a big man finds a 

parallel in this device. Starting out as a 

hum-sniffer cum signal tracer, it finished up as an item 

capable of doing a real man-sized job—tracing water pipes buried 
under lawns or hidden in walls, or power wiring which is 

similarly inaccessable. In short, it's a gadget made to order for 
plumbers and electrical contractors. 


By Keith Jeffcoat 


Let’s start at the beginning: Some 
months ago we were intrigued with the 
idea of a so-called “hum sniffer” which 
was featured in a well-known American 
electronics magazine. Basically this de- 
vice was nothing more than a transistor 
amplifier with a small loudspeaker con- 
nected to its output and a ferrite cored 
coil, at the end of a lead, connected 
across its input. 

The device was said to be effective 
in locating “hum” fields and paths in a 
chassis and it could thus be used for 
orienting power transformers and chokes 
for minimum hum transfer to, say, the 
input stage of an amplifier. The device 
could also be used to route AC wiring 
for paths of minimum hum — so the 
story said, 

It was also suggested that the “sniffer” 
could be used for searching out hidden 
power lines and for locating power leaks. 
As the final clincher, it was suggested 
that the amplifier, with suitable AP and 
RF probes, would make a very handy 
signal tracer for testing transistor radios 
and the like. 

The device, as described, used a ready- 
made 5-transistor amplifier, and, since 
we had one of these units on hand and 
were rather interested in 
the possibilities of the 
“sniffer,” we construct- 
ed ga “carbon copy” of 
the original unit. 

Our unit worked very 
well and proved quite 
capable of locating hum 
_ fields around turntables 
and other items of this 
nature in our labora- 
tory. It could also 
locate reasonably well, 
by means of the 50- 
cycle field surrounding 
them, electrical cables 
and conduits buried in 
ihe wall of our office 
building. 


Ww 


The tone generator 
of our pipe locator is 
constructed in one 
corner of a_ strong 
metal suitcase with 
sufficient room re- 
maining to house the 


amplifier and other i ae 
essential parts of the TO PIPESYSTEM. 
system, Individual hehe cuits one on 
units are illustrated 


separately in the fol- 
lowing pages. 


CLIP LEADS 


At about this time we came across 
another article which stated that buried 
water pipes and the like could often be 
located by the hum fields induced in 
them from surrounding electric mains. 
We decided, accordingly, to test our 
unit’s capabilities in this direction. 

Our first test was at the author’s home 
in a fairly new sub-division on Sydney’s 
north shore. In this location, no difficulty 
was experienced in tracing the buried 
water pipe from the kitchen and bath- 
room through to the meter at the front 
fence and thence to the main located 
some 10 feet from the meter. 

The true location of the pipe was 
verified by probing with a metal rod 
and we were delighted to find that our 
unit had located the pipe with almost 
pinpoint accuracy. The tests may have 
been influenced, however, by the fact 
that the electricity lines were almost 
directly over the pipe for mast of its run, 

We decided, accordingly, to run 
further tests on the unit at the home of 
a staff member who lived on the other 
side of the Harbour and in a completely 
different type of location. Here, unfor- 
tunately, the story was rather different. 

In this location it was found that the 
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EARTH SPIKE 


PIPE & WIRING TRACER 


general hum level in the ground around 
the home was so high that exact location 
of the pipes was extremely difficult, if 
not impossible. This contrasted strongly 
with the previous location where hum 
could only be heard when the “probe,” . 
connected to the input of the amplifier, 
was pointed directly at the overhead 
power lines or at the water pipe buried 
in the front garden. 

We were at something of a loss to 
explain the huge difference in residual 
hum levels between the two locations 
but, whatever the cause, it seemed ob- 
vious that the device could locate pipes 
— but only under certain ideal condi- 
tions! In many locations it would be a 
dismal failure. 

Since our problem, at this stage, was 
one of general hum masking the hum 
signal we were interested in, we won- 
dered what would happen if we deliber- 
ately introduced a signal into the pipe 
at a frequency well separated from the 
50cps of the mains frequency. 

As a first step, we constructed a simple 
multivibrator type of oscillator which 
had a small transistor output transformer 
as the collector load for the two tran- 
sistors, Output from this oscillator was 
taken from the nominal 15-ohm second- 
ary of the transformer, while the values 
of coupling capacitors and base resistors 
in the oscillator were chosen to run 
the device at approximately 1000cps. 

We first tested this unit in the 
southern location where AC hum was 
exceptionally heavy and found that, with 
one side of the oscillator output con- 
nected to a tap in the garden and the 
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The Most Popular Mono/Stereo High Fidelity 


Tape Recorder Ever Available in Australia! 


The : Tandberg Model 74B is a complete 
stereo recorder for high fidelity recording 
and playback, featuring built-in stereo 
amplifiers and two wide range loudspeak- 
ers. Completely portable and self-contained, 
this precision recorder incorporates three 
speeds, heads are four-track configuration 
and the unit has provision for connection 
of external high fidelity loudspeaker sys- 
tems (or your home amplifying system). 


Music can be recorded on one track, 
speech or lyrics added on another, and 
both tracks may be played back through 
the central channel — making the 74B the 
most versatile quality recorder on the 
market. This feature also makes the 74B 


~ AUSTRALIAN NATIONAL DISTRIBUTORS: 


Head Office: 28 Elizabeth St., Melhourte, Vic. Tel. 63 8211, 63 8166. Tel. 2 5322. 
Sydney Office: 26 Ridge St., North Sydney, N.S.W. Tel. 923890. — Tel. 4 3010 (Mr. 


ideal for language study applications. The 
lesson is recorded on Channel 1 and the 
student responds on Channel 2; both tracks 
are played back through the central chan- 
nel. Comparison of pronunciation and in- 
tonation are greatly simplified. 


Individual level indicators show the re- 
cording level on each channel. Sound-on- 
sound facilities and monitoring while re- 
cording are invaluable features of the 
Tandberg Model 74B. 


Fahl 


ay TRACK 


: COMPLETE 
MUSIC 
SYSTEM 


SPECIFICATIONS: 


Three speeds — 71, 334 and 1% i.p.s. 

Speed tolerance — Plus or Minus 1.5%. 

Valves — 1 x ECC 82, 4 x ECC 83, 2 x EL 84, 
2 x EAM 86, 1 rectifier and two transistors 
AC 107. 

Frequency response — 71/2 i.p.s. 20 c/s-20 oie 
(plus or minus 2 dB 40-16,000 c/s), 334 i.p.s. 
30 c/s-13 kc/s (plus or minus 2 dB 40-10,000 a: 

Wow and Flutter % R.M.S. — 71 i.p.s. better 
than 0.15%. 334 i.p.s. better than 0.2%. 1% 
i.p.s. better than 0.3%. 

Signal to Noise Ratio — 

4 track 53 dB. 
2 track 56 GB. : 

Input sensitivity — Each microphone channel 2.5 
mV. Radio input-Adjustable from 2.5 mV to 7 V. 

Outputs — 2 x 3 watts. Centre channel and radio 
output 0.5 to 1 V at 100 k. 

Weight — 27% Ibs. | 

Size — 153@”" x 11%" x 6%’. 


INTERSTATE REPRESENTATIVES: 
N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent ‘Street, Sydney. 


Tel. 29 6731- 


S.A.: Eilco Sales Pty. Ltd., 233 Rundle Street, Adelaide. Tel. 23 3450. 
Queensland: Sydney G. Hughes, 154-158 Arthur Street, New Farm 


Brisbane. Tel. 


58 1014. 


W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861. 
Tasmania: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. 


A.C.T.: Australian Physical Laboratories, P.O. Box 225, Canberra City. 


J. E. Howe). 


N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801. 
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other connection made to the upright 
of a rotary clothes line (a convenient 
“earth” point), we had little difficulty 
in locating the pipe by means of the 
signal introduced into it. Unfortunately, 
however, our generator was not putting 
out a strong enough signal for us to 
trace the pipe over its full length, the 
signal fading at about 20 to 30 feet 
from its source. 


The results we had achieved so far, 
however, were sufficiently encouraging 
for us, to go ahead and try various other 
generator designs with the idea of being 
able to radiate a signal from the pipe 
which would enable it to be traced for 
a distance of at least 150 to 200 feet 
from the source. — 


_ The final and most successful circuit 
was that shown in detail elsewhere in 
this article. This oscillator produces a 
substantially square-wave output with an 
amplitude equal to the full battery 
voltage and a_ frequency coverage. 
adjustable by the 2000-ohm_ potentio- 
meter, from approximately 200cps_ to 
12KC. 

For those interested, the circuit is, 
basically, an astable multivibrator using 
a PNP and an NPN transistor in a 
-complementary-symmetry arrangement. 
This circuit has advantages over the 
-more conventional “Eccles Jourdan” type 
of multivibrator in that both transistors 
switch on and off simultaneously so that 
the average current drawn is reduced. 
The frequency control is also simplified 
and only a single potentiometer is 
needed to change frequency while, at 
the same time, preserving a fairly even 
mark-space ratio of the output wave- 
form. 

The two parallel connected 330-ohm 
resistors in the negative lead from the 
battery form the “load” across which 


' 
s 6V BATTERY 


we 


L a 
way : 
| oV BATTERY 


SWITCH ON POT. 


TONE GENERATOR 


Our tone genera- 
tor is simple in | 
circuitry but func- 
tions extremely 
well. It produces 
a 200cps to 20KC 
square wave out- 
put with an amp- 
litude equal to al- 
most the full bat- 
tery voltage. Its 
output frequency 
will vary with 
loading but 
should be peaked 
up on each occas- 
ion to coincide 
with the resonant 
frequency of the 
search probe. 


This wiring dia- 
gram of the tone 
generator is in- 
cluded for those 
who might have 
some difficulty in 
following the 
schematic. It 
shows the layout 
of ali components 
on the ‘Vero- 
board” chassis. It 
could alternative- 
ly be assembled 
on board of an- 
other variety. 


|| the square-wave output is developed and 
} also limit the maximum current drawn 
| by the NPN transistor. The value of the 
| resistors is chosen to ensure that none 
| of the transistor types listed for use 


in the circuit will be operated at current 
drains beyond their maximum ratings. 
Under no-load conditions, the peak 


i} current drawn by the NPN transistor 


will be approximately 70 milliamps and 
average current drawn by the whole unit 
will be 40 milliamps. The heaviest drain 
condition would be a short-circuited load 


“i (the two output leads joined together) 


This photograph shows the tone gen- 
erator lifted trom its ‘pocket’ be- 
tween the two lantern batteries. A 
layer of felt placed around the gen- 
erator unit protects it against vib- 
‘ration and accidental shorts to the 
i frequency control. 


4 


and under these conditions the 47-ohm 


| resistor in series with the 10uF electro- 


lytic capacitor serves to limit the peak 
current to just under 100 milliamps. 
In experiments performed under actual 
conditions, we determined that the 
higher the frequency fed into a_ water 
pipe, the easier it was to trace. Higher 
frequencies also appeared to carry fur- 
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ther along the pipe, thus extending the 
range of the unit. 

The practical limit to the frequency 
used depends on ears, loudspeakers and 
environment and we found that 4 to 
5KC was about the highest usable range 
when in the open air and under possible 
noisy conditions. 

In the original sniffer design an 
untuned probe was used to “see a 
the S5OQcps electromagnetic fields. In 
experimenting with this probe we found 
that resonating the probe coil by means 
of parallel capacitance to the operating 
frequency of our generator increased the 
sensitivity of the system by a quite 
significant amount. 

In the course of these probe experi- 
ments we tried various designs of ferrite 
and iron-cored coils and finally settled 
for an iron-cored unit as being most 
suitable to our requirements. Many of 
these coils were hand wound in our 
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SPEED: Six!! Yes, only 6 seconds 
*K initial heat-up time from cold, 
then practically instantaneous. 


CONTROL: Temperature control 
at your finger-tips with the 
exclusive ‘‘Switch-Ring.’” Heat 
only where, when, and as much 
as needed. 


ECONOMY: One Scope Iron does 
work of several. Consumes cur- 
rent only whilst in use. No 
expensive parts to replace. 
Supplied complete set of spare 
tips, elements; plastic pouch- 
~pack, with Deluxe iron. 


VERSATILITY: Solders widest 
range of connections—small or 
large. Standard and Deluxe out- 


perform other irons up to 150 
WATT rating. 


LESS MAINTENANCE: Longer 
tip life—no expensive heating 
elements to replace. ‘‘Switch- 
Ring” has no metal to metal 
contacts to burn out or become 
high resistant with time. — 


VARIETY: Scope offers three 
great models from which to 
choose. 

Standard: Price 55/- ($5.50) 
Deluxe: Price 59/6 ($5.95) 
Miniscope: Price 52/6 ($5.25) 


CONVENIENCE: .!deal for  in- 

* accessible spots. No burning of 4 
adjacent insulation or parts as 
heat is concentrated at tip. 


q» LABOUR SAVING: Instant warm- 

a up—always ready. No waiting 

for cool-off. No over-heating. 

_ Eliminates wiping, re-tinning and 
filing of tips to minimum. 


The world’s fastest-heating Soldering Iron. Scope Soldering Irons are 
designed on an entirely NEW principle ensuring fast, accurate operation. 
Scope is eminently suitable for a thousand and one soldering jobs — ideal 
wherever the fastest heat transfer is essential and can be used in cases 
where a higher-than-normal soldering temperature is required. 


NEW NATIONAL TRANSFORMER 
Complies to S.A.A. spec. C.126 


For full protection, insist on a ‘‘NATIONAL”’ 
Scope Iron Transformer, the only trans- 
former approved by the iron manufacturer 
to ensure full operating efficiency, and 
complete with power cord and plug. 


THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
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FERGUSON TRANSISTOR 
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RS168) PR 
eee AMPLIFIER-DETECTOR UNIT 


Our search amplifier uses a ready made, printed circuit board amplifier which 

has colour coded input and output leads that agree with the markings on this 

diagram. In fact, any amplifier having a sensitivity of 300 microvolts input 

for 350 milliwatts output could be used in the circuit, provided its drain is 
within the capacity of the supply battery. 


+ug— 
3VW 


laboratory, but our final design, with 
an eye toward duplication by the reader, 
utilises the primary winding and a 
portion of the core from a standard 
“over the counter” transistor driver 
transformer. 


Perhaps at this stage we might examine 
the construction of our “sniffer,” com- 
mencing with the detector-amplifier 
portion of the system. 


This unit is housed in a standard metal 
case measuring 64 by 44 by 2 inches 
| and consists of the amplifier board, a 
24in diameter loudspeaker, an output 
meter with bridge rectifier, volume con- 
trol and on/off switch, two input sockets 
and one output socket and a small 9-volt 
battery. 


The amplifier is a ready-made unit 
which is commonly available at a quite 
reasonable price and it has colour coded 
connecting leads which agree with the 
details given on our circuit, For those 
interested in constructing their own 
amplifier the details of this unit are as 
follows: three stages of amplification 
driving a transformer-coupled class-B 
output stage, power output being approxi- 
mately 350 milliwatts for an input signal 
of 300 microvolts. The audio section of 
our “Transporta Seven” (November 1960 
-issue) with an additional stage of ampli- 
ean would be satisfactory for the 
job. 

This amplifier is mounted, by two 
small angle brackets, on its side and in 
the approximate centre of the case. The 
unit should be orientated so that the 
transformers on the amplifier board are 
to the top of the casé and nearest the 
loudspeaker. 


The small loudspeaker used has no 
mounting holes and must be retained in 
the case by means of an aluminium 
bracket which folds across the speaker’s 
magnet and bolts to the case at either 
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side of the speaker. A 4in square of 
perforated steel placed in front of the 
loudspeaker protects its cone against ac- 
cidental damage. 

The meter mounts in the opposite 
corner of the case and has the four 
diodes of the bridge rectifier mounted 
on a four-lug tagstrip which is soldered 
to the meter terminals. These components 
should be mounted on the meter before 
securing the unit in the case. 

The two input sockets and the external 
speaker socket are mounted in a line 
immediately beneath the loudspeaker. 
When wiring in these sockets, be careful 
to run the leads to the “external speaker” 
socket well away from those of the input 


SRE teas TREE EES ee 


oo 


15 OHM SPKR. 


EXTERNAL SPKR. 


sockets, otherwise the amplifier wiil 
suffer from feedback whenever the gain 
control is advanced towards the “full on” 
position. 


The battery, an Eveready type 2362 
nine volt unit, fits snugly between the 
speaker magnet and the end of the case. 
To prevent the terminals of this battery 
from accidentally shorting to the case, 
several layers of insulation tape must be 
placed over them. To further retain the 
battery in position a layer of foam plas- 
tic, lin in thickness and approximately 
4in square, was glued to the rear lid 
of the case and at the end nearest the 
battery. 


It will be noticed that our circuit in- 
cluded a 10-ohm resistor which is per- 
manently in series with the inbuilt loud- 
speaker. This resistor is necessary to en- 
sure a good indication on the meter and 
the drop in audio level from the speaker 


£* 


The layout of all components in our search amplifier is shown in the above 
photograph. When wiring in this amplifier, keep all leads as short as possible 
to minimise the chances of feedback between the input and output circuits. 
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from 


is hardly noticeable. When an external 
speaker is used the resistor is not in 
circuit and full power output may be 
realised. 


The two input sockets connect to the 
first transistor in the amplifier, the dif- 
ference between them being that one is 
a direct connection while the other has 
a series .047uF capacitor in circuit, The 
direct connection allows the full fre- 
quency response of the amplifier to be 
utilised while the series capacitor con- 


nection will produce a fairly drastic cut 


in bass response. 


Although our probe is resonant at 
4.5KC, it will still produce a quite use- 
able output on S5Ocps hum fields and, 
when used for tracking hum, it would 
need to be plugged into the direct input 
connection. If used for locating pipes in 
conjunction with the tone generator, 
however, it should be plugged into the 
“bass cut” input, when the reduction in 
bass response will reduce the sound from 
any hum fields which might otherwise 
mask the sound from the tone generator. 

If the unit is being constructed purely 
as a pipe locator, then the input and 
output sockets could be dispensed with 
in the interest of reliability and the lead 
the probe connected directly 
through the capacitor to the input of the 
amplifier. . 


To complete our amplifier-detector 
unit we added a chrome handle to one 


BURIED PIPE 


This diagram shows the method of 

angling the probes to check pipe 

depth. At the null points, the dis- 

tances (a) and (b) are virtually 
identical. 


end of the case so that the unit could 
be easily held with the speaker in close 
proximity to the operator’s ear, the nor- 
mal operating position of the unit when 
jocating pipes, power cables, etc. , 

Because our “sniffer” will be most 
useful in the hands of a plumber we 
formed mental pictures of it, in use, 
being thrown into the back of a utility 
truck along with sundry pipes, sections 
of cisterns, monkey wrenches and the 
like. For any electronic device to stand 
up to this kind of wear and tear it must 
be robustly packaged. i 


We have, accordingly, constructed our 
fone generator in one side of a strong 
metal suitcase purchased from the hard- 
ware department of a city store. The 
case is sufficiently large to also accommo- 
date the amplifier-detector unit and the 
probe plus the lengths of wire needed to 
connect the generator to a water pipe 
and ground stake, © 
_ The particular case we used measured 
10 by 84 by 4 inches, which is just 


CUT HERE 


To produce the probe coil (left, above) the “'E’’ laminations must be severed 


at the point shown. 


The finished probe with its epoxy coating and tape 


covered handle is illustrated below. 


Our photograph at the head of this 
article shows the general layout of all 
components within this case. The tone 
generator plus its batteries is in the left- 
hand corner of the case and a wooden 
partition down the approximate centre of 
the case separates it from a felt-lined 


| compartment at the right-hand end used 


to house the amplifier-detector. 

We used ordinary heavy felt to line 
this compartment and also the lid of the 
case but a layer of 4in-thick foam plastic 


| might have some advantages over this in 


providing additional vibration protection 
for the units in the case. 

Since the tone generator might be re- 
quired to run for considerable periods 
of time during pipe location work, we 


| equipped this unit with two large 6-volt 


batteries in the interests of economy and 
to obviate the nuisance of having to con- 
tinually change batteries, 


The batteries used were type 509s and 
they are mounted with a gap of approxi- 
mately lin between them, into which the 
tone generator itself is fitted. The spac- 
ing of this gap is maintained by the 
potentiometer and switch at one end and 
a small wooden block at the other, the 
tone generator being packed in a slip of 
felt and placed between the two. 


To hold the batteries and tone gene- 
rator in place, we fashioned a cover 
from a piece of tinplate measuring 94 
by 34 inches. This cover bolts to the 
back and bottom of the case. 


A small hole drilled in the centre of 
this plate and immediately above the 
tone generator allows the two output 
leads to be brought out through a small 
rubber grommet. One of these leads is 
approximately 5 feet in length and the 
other measures 25 feet. Both leads term- 
inate in a large battery clip to facilitate 
their connection to water pipes, taps, 
etc, 


It might be noticed, in our photo- 
graph, that the longer of the two leads 
is wound around an aluminium plate to 
facilitate packing the case for trans - 
port. This plate measures 64 by 34 
inches and fits neatly above the tone 
generator section in the case. 


A small cutaway in the wooden par- 
tition and near the handle end of the 
case allows the pickup probe to be 
placed lengthwise in the case for trans- 
port. 

The construction of the probe present- 
ed some difficulties since we realised it 
must be robust in order to stand up to 
a considerable “bashing” and, at the 
same time, must be adequately protected 
against moisture and other hostile en- 
vironments. Our method of solving 
these problems was to encapsulate the 
whole of the coil plus its resonating 
capacitors in a_ solid block of epoxy 
resin. 


For those interested in duplicating, 
exactly, the probe we constructed, . the 
method is as follows: Take a Ferguson 


See U.R.D. for GARRARD 


Sales and Service 
~ RETAIL AND WHOLESALE 


2/\ UNITED RADIO DISTRIBUTORS 


d PTY. LTD. 
about the minimum. size needed to 175 Phillip St, Sydney. 28-3718, 28-3926 
accommodate all of the necessary 
components. meneeaionner 
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Tip Shaft Dia: 1/8” 
Rating: 
Weight:* 3 ozs. 


M7 


and instrument work. 


64 Tip Shaft Dia: 3/16” 
M Rating: 23 watts 


Weight:*. 33 ozs. and servicing. 


M107 "°° Rating: 27 watts 


‘Weight:* 4 ozs. 


similar heavier tagging. 


*Weight of tool only, without cord set. 


Tip Shaft Dia: 5/16” 
Rating: 45 watts 
Weight:* 6 ozs. 


M15 


seizing ferrule 


ADCOLA PRODUCTS PTY. LIMITED 


N.S.W.: GEORGE BROWN & CO. PTY. LTD. 29-5877. BROADWAY ELECTRONICS PTY. LTD. 
211-4224. ELECTRONIC PARTS PTY. LTD. 56-0425. GENERAL ACCESSORIES PTY. LTD. 
73-0211. GEORGE KENT (AUSTRALIA) PTY. LTD. 67-0361. MARTIN DE LAUNAY PTY. LTD. 
29-5834. LAWRENCE & HANSON ELECTRICAL PTY. LTD. 69-4041, NEWCASTLE 61-5573, 
WAGGA 4224. PAUL'S (MERCHANTS) PTY. LTD. 61-6392. RADIO DESPATCH SERVICE 61-1876. 
REG. ROSE & CO. PTY. LTD. 29-1851. W. G. WATSON & CO. PTY. LTD. 29-5631, NEW- 
CASTLE 61-4961. 

ViC.: ELECTRONIC DEVELOPMENTS PTY. LTD. 63-3596. GENERAL ACCESSORIES PTY. LTD. 
69-0300. HOMECRAFTS PTY. LTD. 32-3711. J. H. MAGRATH CO. 32-3731. RADIO PARTS 
PTY. LTD. 30-1251, 211-5921. WARBURTON FRANK! (MEL.) PTY. LTD. 69-0151. 


QULD.: T. H. MARTIN PTY. LTD. 2-1785. BATTEN'S ELECTRICAL PTY. LTD. 5-3936, SOUTHPORT, 
2-1685. CHANDLERS PTY. LTD. 31-0341. JAMES CROKER & SONS, MACKAY. A. E, HARROLD 
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Application: Transistor, miniature 
19 watts and micro-miniature electronics 


Application: Standard tool for 
radio and television assembly 


Application: Servicing in tele- 
communication centres and 


Application: General Purpose 
Solder Tool, sheet metal, earthing 
strips and other heavy duty work, 
Tip incorporates unique anti- 


SPECIAL FEATURES 


LONG LIFE TOOLS, TESTED AND PROVED IN WORLD- 
WIDE SERVICE 

Adcola “M” series soldering tools are long life, pre- 
cision made tools, the result of 20 years’ development 
to meet the particular needs of the Communications 
and Electronics industries throughout the world. 
GREATER THERMAL EFFICIENCY 

The advanced design reduces heat losses to a minimum 
and provides a work capacity in each model normally 
associated with conventionally designed tools of twice 
the rated power. Initial heat-up time (60 secs. for M70, 
100 secs. for M64) and heat recovery is extremely rapid. 
Elements are calibrated to provide optimum tip tem- 
peratures for swift and sound soldering of terminations 
in each type of circuit. 

INCREASED PRODUCTIVITY 

The flared Adcola handle is ribbed for a positive pre- 
cision finger grip. The lightness and balance of the 
“M" Series tool eliminate fatigue through the working 
day. Productivity on the assembly line is improved. 
The slim heater unit allows greater visibility and 
easier penetration to the less accessible terminations, 
while reducing the risk of damage to adjacent wiring. 
These features make Adcola “M” series soldering tools 
ideal for continuous production soldering. 


EASY REMOVAL OF TIP 

The tip is held firmly by a stainless steel collet, and is 
easily removed for cleaning and replacement, and to 
allow quick fitting of special purpose tips. 

INSTANT CONTROLLED HEAT : 

A constant heat tool operating at the correct soldering 
temperature ensures the swiftest and most efficient 
soldering. 

Fitted with a hook for suspension while idling, Adcola 
soldering -tools will operate continuously without risk 
of over-heating or loss of tip tinning. Heat sinks, idling 
or cut-off switches are not required. 

SAFETY FIRST 

Safety was a primary consideration in the design of the 
“M” series, which embodies a fully insulated element 
and a double earthed helical wire outer casing to the 
heater unit. Every heater unit must pass an insulation 
test of 1500 volts before release from the factory. 
SPECIAL TOOLS FOR SPECIAL APPLICATIONS 

All Adcola models can be supplied with operating 
temperatures varied to suit special types of circuits 
and production techniques, and to operate from any 
voltage between 6V and 250V. Models available from 
stock for: 230-250V, 110-120V, 50-55V, 32V, 24V, 12V and 
6V. 

NO TRANSFORMER REQUIRED 

Adcola tools conform to S.A.A. approval and test speci- 
fications and are approved in all states for mains 
voltage operation. 


All models available for 230-250V, 110-120V, 
50-55V, 32V, 24V, 12V & 6V. 


12 CHURCHILL ST., MONT ALBERT, MELBOURNE, E.10, VICTORIA, TEL. 88-4351. 


PTY. LTD. 31-3081. LAWRENCE & HANSEN ELECTRICAL (QUEENSLAND) LTD. 2-115}. 
CAIRNS. 3739. TOOWOOMBA, T'VILLE. GENERAL ACCESSORIES PTY. LTD. 2-3093. 
B. MARTIN PTY. LTD., CAIRNS, INNISFAIL. C. A. PEARCE & CO. PTY. LTD., 2-3201. 
TRACKSON BROS. PTY, LTD. 2-2804. WYPER BROTHERS LTD. 5-3219, BUNDABERG. 

S.A.: F.R. MAYFIELD LTD. 8-4131. GENERAL ACCESSORIES PTY. LTD. 23-4022. T.V. CENTRE 
LTD. 65-7651. 

TAS.: CHARLES DAVIS (WHOLESALE) PTY. LTD., HOBART. 3-3121. W. & G. GENDERS PTY. LTD. 
LAUN. 2-2231. HOMECRAFTS TASMANIA, HOBART. 2-271]. LAWRENCE, HANSEN ELEC- 
TRICAL PTY. LTD., HOBART. 2-7464; LAUN. 2-2683. ‘ 

W.A.: C.L. SEDUNARY & CO. 21-6607. ATKINS (W.A.) LTD. 21-0101. GENERAL ACCESSORIES 
PTY. LTD. 21-2501. 

N.T.: LAWRENCE & HANSON ELECTRICAL (N.T.) PTY. LTD. DARWIN. 3727. 
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TSR168 transistor output transformer and 
strip it down to its component parts of 
the coil plus a number of “E” and “I” 
type metal laminations. Take the “E” 
laminations and cut through them at the 
lines shown in our photograph elsewhere 
in this article. 


These laminations can either be cut 
individually with a pair of tinsnips or 
collectively by bunching them together 
in a vyce and cutting them with a hack- 
‘saw. In the latter case we suggest using 
ia fine toothed hacksaw blade since the 
laminations are quite hard due to the 
heat treatment process to which they are 
subjected during manufacture. 


_ Place the cut laminations back in the 
coil as shown in our photograph. Cut 
ithe red, black and green leads off at 
‘the coil, leaving only the blue and brown 
leads intact. Cut the blue and brown 
leads at 14in from the coil and strip 
tin of insulation from each lead. 


Take two 0.22uF-30 volt polyester 
capacitors and twist their leads together 
so that they are parallel connected. Place 
the capacitors on the top of the coil 
core and twist the wire of the brown 
lead around one lead of the capacitors 
and the blue lead around the remaining 
end of the capacitors. 


| Take two 4in lengths of 18-gauge 
jtinned copper wire and solder one end 
lof each to the ends of the capacitors and 
the coil. Place a small length of insula- 
tion tape over each soldered joint. 


| Now take a piece of cardboard tube 
jof approximately 14in inside diameter 
jand at least 4in in length (the inside 
isection of a toilet paper roll is ideal 
‘for this job). Place the cardboard tube 
Jagainst any flat surface, a small square 
jof tinplate for instance, and run some 
wax around the outside of the join 
between the tube and the tinplate. 
\Lightly coat the inside of the tube with 
vaseline or silicon grease. The purpose 
jof this is to prevent the epoxy resin 
from sticking to the tube and marring 
ithe finish of the completed job. 


| Now take a small package of “Aral- 
|dite” epoxy resin (retails around 9/) and 
/mix together the entire contents of both 
ithe blue and the black tubes contained 
jin the package. Place about two tea- 


lof the cardboard tube and push the 
icoil plus its attached capacitors to the 
ibottom of the tube. Note that the 
ilaminations should, during this process, 
ibe orientated so that their length is 
\parallel with the sides of the tube. 


| Take a 7in length of din diameter 
iwooden dowel rod and insert it into the 
jtube until it just touches the top of 
ithe coil and its capacitors. Temporarily 
tape the two lengths of tinned copper 
|wire connected to the coil to the outside 
lof the dowel rod. Support the rod so 
that it is in a straizht line with the 
tube and pour the remainder of the 
|epoxy resin into the tube. Allow to stand 
lin this position for at least 12 hours 
iwhile the epoxy resin sets hard. Full 
“curing” of the resin is completed in 
24 hours. 


When the resin has set, the two pro- 
itruding lengths of tinned copper wire 
can be cut short (about tin from the 
resin) and a 5-foot length of shielded 
wite can be soldered to them. Some 
plastic tape can be wound around the 
handle to cover this joint and secure 


‘ 
an 
’ 


rig 


isvoonsful of the mixture in the bottom. 


PARTS LIST 


RESISTORS. 
10 ohm +} watt. 
47 ohm + watt. 
220 ohm + watt. 
330 ohm 1 watt. 
2Kohm switch potentiometer. 
3.3Kohm +4 watt. 
10Kohm potentiometer. 
~ 8.2Kohm. 


CAPACITORS. 
047uF 25-voilt ceramic. 
.22uF 30-volt polyester. 
luF 12-volt electrolytic. 
1OuF 12-volt electrolytic. 
320uF 3-volt electrolytic. 
2N3638 or 2N406 transistor. 
2N3641 or 2N647 transistor. 
13" by 12” piece of ‘’Veroboard”’ 
OA91 germanium diodes. 
PK544 “'Lafayette’’ amplifier 
board. 
22" dia. 15-ohm loudspeaker. 
“Ferguson’’ TRS168 _ transistor 
output transformer, 
2362 9-volt battery. 
509 6-volt lantern batteries. 
0-1 mA meter. 
Miniature sockets (optional——see 
text). 
Miniature plug (optional —— see 
text), 
Suitable amplifier case (see text). 
Metal suitcase (see text), 
Small knobs. 
Large battery clips. 
Pkt. ‘Araldite’ epoxy resin glue. 
2 yds shielded wire, 8 yds figure- 
eight plastic flex, qty. felt or 
foam plastic (case lining), 7in of 
fin dia. dowel rod, 1 yd Zin 
ID aluminum tubing, 2ft Gin of 
+in OD copper pipe, yin ID brass 
cap, 4in square of lin thick foam 
plastic, I4in by jin whitworth 


ee ee) 


met Sy ed et es et et A 


wn wot ool 


— 


= IN 


bolt and wingnut, hookup wire, 
etc. 


| 
the shielded lead along about 3in of 
its length to the handle. 

The probe with its short wooden | 
handle is ideal for searching out pipes 
or conduits in a wall, but really needs 
a longer handie for convenience in 
locating pipes buried in the ground, We 
solved this problem by drilling a tin 
hole through the wooden handle, 
approximately 2in from the top, and 
placing a 1tin by tin bolt fitted with | 
a wing nut through the hole. An exten- 
sion handle made from a 3-foot length 
of jin ID aluminium tube and with a 
slot cut in one end can now be fitted- 
over the handle and retained by the 
bolt and wing nut. 

To complete the outfit we added a 
“ground stake” made from a 2ft 6in 
length of 4in OD copper tube with one 
end cut to a point and the other fitted 
with a brass cap. 

To round off this article we might 
now make a few observations on the 
use of our “sniffer.” 

To trace a buried pipe, the short lead | 
from the tone generator should be! 
clipped to an accessible part of the pipe. | 
e.g., a tap in the front garden. Make | 
sure that the clip makes a good connec- 
tion with the metal of the pipe and is 
not insulated by paint, rust, etc. Drive 
the copper stake into the ground at 
least 15 feet from the tap and at right 
angles to the anticipated direction of 
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DOW-KEY DK60 SERIES 
ee 4 veasaTue 
MODELS 


A.C. or D.C. 
DK60-2C 


COAXIAL 
Small Compact, Light RELAYS 
Weight. Less than 9oz. 


Also available with Type C; TNC, BNC, N and 
UHF« Connectors. 


Outstanding favourite for hams ... Low 
VSWR—less than 1.15:1 from 0 to 500 
Mc/s. High contact pressures. Low 


cross-talk through use of patented ‘“‘iso- 


lated connector” arrangement. Operating 
time less than 300 milliseconds from ap- 
plication of coil voltage; less than 15 
milliseconds between contacts. 


Other specifications: 


Power rating: 1 KW to 500. Mc/s. 

Coil voltages: 6vdc to 240 vac. at 2 
watts, k rf 
External contacts (for receiver muting, 
etc,): up to 5 amps at 110 vac. 

Normal impedance: 50 ohm (75 ohm 
available at extra cost). 

Full range catalogue available on request 


Obtainable from leading wholesalers. 
AUSTRALIAN AGENTS 


PTY.LTD. 


8 Bromham Place, Richmond, 
Victoria. 42-1614 
64 Alfred Street, Milsons Point, 
N.S.W. 929-8066 


DEREK E. JOLLY 


PTY. LTD. 


Agents for: 


RADFORD 
and KEF 
PRODUCTS 


97 MELBOURNE STREET 
NORTH ADELAIDE 
SOUTH AUSTRALIA 
Telephone: 6-8828 
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Tape your own 
Programmes 
Mono or Stereo 
with crystal-clear 


Britain's finest Tape Recorders and Tape Decks 


MARK 5 TYPE M. 


A semi-professional tape 
superimposing, 
amplifiers for recording 


level meter ensures unvarying quality recordings. 


monitoring 


designed for the Connoisseur. 


STB1/5/2. 


recorder giving mixing, 
facilities. Separate 
and playback—-accurate 


pre-amplifiers, 


facilities. 
high quality amplifying 


Incorporates twin recording amplifiers; twin replay 
half-track 
facilities; plus half-track and ‘quarter-track stereo 
Designed for use with all makes of 


mono stereo recording 


and Hi-Fi equipment. 


MARK 5, SERIES 


Produced for the tape 


2 TAPE DECK. 


recording connoisseur, the 


Brenell Mark 5 Series 2 Tape Deck, with its 


skilful design and top-flight engineering, is simple 
and reliable. Just two switches control Record, 
Playback, Wind and Rewind and a pause mechanism, 
plus a special switch for superimposing. Invalu- 
able for recording speech with music or for adding 
a’ musical background. The Deck is supplied 
fitted with either 14 or 142 track stereo Erase and 
Record Playback heads. 


STEREO TAPE PRE-AMPLIFIER UNIT. 


Precision built and simplicity itself to operate, 
the pre-amplifier is designed for use with the 


Brenell Deck or quarter and half-track stereo 
decks. It incorporates Ferroxcube Oscillator, 
4-speed Equalisation, Signal Level Meters and 


Gain Controls. 
recording 
equipment. 


Instantly it adds full stereophonic 
facilities to your existing stereo 


RCA OF AUSTRALIA PTY. LTD. 


An associate Company of Radio Corporation of America. 


SYDNEY: 221 Elizabeth Street. 61-8541 


“MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 


BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-5057 


ADELAIDE: Newton McLaren Ltd., Leigh Street. 51-0111 
MAIL THIS COUPON TO YOUR NEAREST RCA DEALER FOR BROCHURE OF ALL MODELS! 


Please send me detailed brochure on: 


[| Deck & Stereo 
Pre-amplifier 
Name 

Address 


[] Stereo Recorders 


eal Mono Recorders 


(tick as required) 


the buried pipe. Connect the clip on 
the long lead from the generator to this 
stake. 


With the probe lying on the ground 
in the vicinity of the tap, switch on 
the amplifier and advance its gain con- 
trol to approximately 4 on. Switch on 
the tone generator and adjust its fre- 
quency control to produce a maximum 
reading on the amplifier meter. This 
latter adjustment sets the frequency of 
the generator to the resonant frequency 
of the probe and ensures maximum sen- 
sitivity from the system. 


To locate the buried pipe, simply walk 
over the area where you suspect the 
pipe is buried with the probe held close 
to and pointing directly at the ground. 
When your pass over the pipe and, in 
fact, when the probe is pointing directly 
at the pipe, the tone heard in the loud- 
speaker and the reading on the meter 
will both go into a deep “null,” or drop 
in intensity. 

This null will be quite sharp and will 
virtually “pinpoint” the position of the 
pipe. If, for instance, the probe is held 
to point straight downward when the 
null occurs, then it will usually be pos- 
sible to drive a spike into the ground 
at this point and actually strike the pipe. 

Using the probe, it is also possible 
to determine the exact depth of the pipe 
in the ground. Our drawing of figure 1 
shows how this is accomplished. 


The probe is held so that its handle 
forms an angle of 63 degrees to the 
ground and moved around until a null 
is heard. Mark this position on the 
ground and, still holding the probe at 
63 degrees, move it across and take 
another null reading from the other side 
of the pipe. The distance, measured on 
the ground, between the positions at 
which the two null readings were 
obtained is, within very close limits, the 
distance at which the pipe is buried. 

It is suggested that, as a start, the 
reader should acquire a measure of skill 
in locating pipes by practising on those 
which he knows the location of at the 
start of the experiment. 


To locate pipes hidden in the wall 
of a building it is necessary to connect 
the leads from the tone generator to 
either end of the pipe. In a typical 
example, one lead from the tone genera- 
tor might be connected to the tank of 
a hot water system and the other lead 
connected to the hot water tap in the 
bathroom. 


With this set-up it would be possible 
to trace the pipe from the tank to the 
tap by the same procedure of looking 
for a null as was used with the buried 
pipe. It should be noted,. however, that 
with this set-up most of the other pipes 
in the dwelling will also carry a signal 
which is easily heard in the amplifier 
and it could happen, that in starting to 
trace a hot water pipe from the tank 
to the bathroom the user may wind up 
at a cold water tap in, say, the kitchen. 


With just a little practice this sort 
of thing is easily avoided, but it is some- 
thing to watch for. 


It must be fairly obvious that the 
same technique used for tracing water 
pipes can also be used for tracing gas 
pipes and electrical conduits. The only 
requirement is that the pipe or conduit 
to be traced must be made of metal. 
It is not a bit of use trying to use this 
system on tile or asbestos pipes! g 
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MAGNETIC 


MEMORY MATRICES- 


CORE 


Magnetic core memory matrices similar to the Plessey unit/ shown on 

this month's front cover are used in most modern digital computers for 

high-speed information storage. Compared with other types of high- 

speed storage devices, they offer the advantages of relative cheapness, 

reduced bulk and improved reliability, coupled with the facility for 

extremely fast "random" access to the stored information. This article 
explains their function and operation. 


S the name would imply, a digital 

computer deals with numbers or 
digits. The information with which it 
deals must be in the form of numbers; 
if it is not numerical information, it 
must be encoded or “translated” into 
numbers for the computer. And the op- 
erations which a computer performs 
upon the information are defined by 
numbers. 

The digital notation system used by 
computers in handling numbers is not 
the familiar decimal system, but the so- 
called “binary” system, The reason for 
this is that digits in the decimal system 
have ten possible values (0-9 inclusive) 
whereas digits in the binary system have 
only two possible values — 0 and 1. 
This simple two-value nature of binary 
number digits makes them readily trans- 
formable into electrical quantities or con- 
ditions. 

Thus each digit of a binary number 
may be represented by the presence 
(“1”) or ‘absence (“0”) of a current, or 
- voltage, or magnetic field, or electric 
charge; or by the condition of a circuit 
element — a switch open or closed, a 
relay energised or not, a “flip-flop” cir- 
cuit in either of its stable conditions, 
andsoon. - 

A disadvantage of binary notation is 
that, because each digit has only two 
possible values, more digits must be 
used to signify a given number. Thus 
while the number “135” requires only 
three digits in the decimal system it re- 
quires eight in the binary system, being 
shown as “10000111”. However, in elec- 
tronic terms it proves easier to provide 
a relatively large number of two-state 
or two-value circuit elements than to pro- 
vide a smaller number of ten-state ele- 
ments. (For further details of the binary 
system, refer to the articles of June and 
November, 1963). 

Within a computer, both the informa- 
tion (the “thoughts”) and the operations 
carried out upon it (the “thinking”) are 
in binary numerical form. The binary 
numbers standing for a piece of informa- 
tion, its location within the machine or 
the operation to be carried out upon it 
may take the form of sets of two-valued 
electrical quantities or circuit conditions. 

Thus, in most computers, information 
and instructions circulate in the form of 
sets of voltage or current pulses called 
“words.” For a particular computer, the 
“words” have a standard number of 
digits or “bits” of information, each 
digit being represented by either the 
presence (“1”) or absence (“0”) of a pulse 
at the appropriate time or place in the 
word. 

A timing pulse or “clock” generator 


is used to provide a reference through- 
out the computer for the start of words 
and the timing of the digits within them. 
This is essential because when a word 
or string of pulses representing a binary 
number is transferred from one part of 


by Jamieson Rowe 


the machine to another, it must be 
definitely known just when the word 
starts and finishes, and when each digital 
position occurs within the word. 

The foregoing is a necessarily rather 
brief description of the form which in- 
formation takes within a computer; it is 
simply intended as an introduction to 


A motrix array 
from Plessey hav- 
ing 50 matrices 
each = containing 
4096 storage 
cores — a total 
storage capacity 
of 204,800 digits 
or “bits.” In op- 
eration the mat- 
rices are submerg- 
ed in oil for cool- 
ing. 


the discussion which follows. For further 
details of the general operation of com- 
puters readers are referred to general 
texts, such as “Analogue and Digital 
Computers” by A. Haley and W. E. 
Scott (George Newnes). 

In many sections of a computer, and 
during many operations upon the infor- 
mation with which it deals, storage of 
numbers is required. Numbers represent- 
ing both information and _ instructions 
must be stored at various times, either 
as part of the operations being performed 
or because of differences in the speed 
of operation of various sections of the 
machine, 

In general, the “input-output” devices 
used for feeding information into and 
delivering it from the computer handle 
information at a much slower rate than 
the sections which actually perform the 
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computation. Thus storage devices must 
be used as “buffers.” Information is fed 
in, at a relatively slow rate, and placed 
in a storage device. 

The computer can then draw upon it 
rapidly, as required for the computation, 
and just as rapidly put all the “answers” 
into another store. From here an output 
device such as an electric typewriter, 
printer, card or paper tape punch can 
transfer it from the computer, again at 
a relatively slow rate. 

Stores are used also as an_ integral 
part of various operations during com- 
putation. Thus addition and subtraction 
of numbers is carried out by feeding them 
into a store called the “accumulator.” 


Numbers may have to be placed in a 
store so that they may be used for com- 
parison with the “answer” obtained by 
a particular step in the computation, or 
so that they may be “put to one side” 
while a certain step is being carried out. 

It is generally true that storage de- 
vices which have a large capacity — i.e., 
those which can store large amounts of 
information -—— have a relatively slow 
rate of access to the information. Those 
which have a relatively small capacity 
in general possess rapid access. Hence 
there is a distinction between “high- 
speed” stores, generally of low capacity, 
and “low-speed” stores of high capacity. 

Note that the “speed” to which these 
terms refer is not simply a measure 
of the rate at which’ information can 
be fed to or from the store, but is mainly 
a measure of the time required to find 
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the information storage cells when they 
are required — the access time. 

Primarily the access time of a storage 
device depends upon the means of ac- 
cess to the storage cells, and this in turn 
depends upon the way in which the in- 
formation is stored. In this connection 
there are two general types of store, 
the so-called “random access” or “im- 
mediate access” type and the “cyclic” 
or “circulating” type. 

In the random-access type of store 
every storage cell is equally accessible 
at random, usually in a comparatively 
short time. This type of store usually 
places the information in static digit cells,: 
which may be selected rapidly as required 


B 


APPLIED H FOR 
“WRITE 0” 
AND "READ" 


Fig. 1, above: 


=—Hm —0.5Hm 0 0.5Hm 


for “writing in” or “reading out” of the 
information by numerically specifying the 
‘location of the digit cell concerned. This 
is called “addressing” the cell, the num- 
bers defining its position in the store 
being its “address.” 

In contrast with the random access 
type of store is the cyclic type, in which 
the storage cells are not accessible at 
random but only in a fixed order. In this 
type of store the sets of pulses forming 
the words of the stored information are 
circulated around a time-delay circuit 
or device; the digit storage “cells” are 
simply specific times in the circulating 
cycle, and they are only accessible each 
time they pass the “reading” or “writing” 
point in the circulating loop. 

Delay lines of the electrical, mercury- 
column or magnetostrictive-wire type are 
used as cyclic stores; so are magnetic 
drums and discs. Hizgh-capacity stores 
using magnetic tape, punched paper tape 
or punched cards may also be regarded 
as cyclic, even though the stored infor- 
mation does not continuously circulate 
within them. This is because the infor- 
mation must virtually be circulated within 
them each time a particular section of 
the store is required for writing-in or 


readout. 

Cathode-ray tubes and other devices 
have been used as random-access stores, 
but about the best device for rapid ran- 
dom-access storage of information to be 
evolved to date is the magnetic core 
_ “memory.” When arrayed in compact 


The hysteresis loop for a “rectangular- 
loop’ magnetic material as used in magnetic storage 
cores. Fig. 2, at right: an elementary 
a simple toroidal core. 


groups or matrices, magnetic cores may 
be used to store considerable quantities 
of information with virtually immediate 
random-access. 

The access time of recently-developed 
magnetic core stores is as low as 0.5uS, 
whereas that of cathode-ray tube random- 
access stores is about 10uS, By way of 
reference, the average access time of a 
delay-line cyclic store is typically 50- 
100uS, while that of a magnetic drum 


-may be 30mS. 


Apart from speed of access, magnetic 
core matrix stores offer the advantages 
of reduced bulk, relative cheapness, and 
improved reliability. Also information 
stored in magnetic cores is not “vola- 
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CURRENT DIRECTION 
TO STORE A ‘I 


to treat information in a “parallel” 
fashion, by handling each digit 
separately but simultaneously and this 
may be done in many sections of a com- 
puter for convenience. However, parallel 
reading and writing of a magnetic core 
matrix store still requires a considerable 
amount of address selection equipment.) 

Another disadvantage of the simple 
type of magnetic core matrix store in 
many applications is the fact that the act — 
of reading the information in the cells 
destroys the stored information — one 
can only read out what, was in the store, 
in other words. This is called “destruc- 
tive readout.” 

If, as in many sections of a computer, 
one wishes to read the contents of the 
store without destroying them, one must 
provide additional circuitry to re-write 
the information back into the cells after 
every reading operation. Alternatively 
instead of simple magnetic cores one can 
employ multi-hole cores, such as the 
two-hole or “transfluxor” core which will 
be explained later; these cores may be 
arranged to allow fairly convenient non- 
destructive readout. 

Reference to figure 1 should help in 
understanding how the magnetic core 
operates as a digital storage cell. 

The diagram is a graph of the mag- 
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CURRENT DIRECTION 


TO STORE A “0” 
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tile” as is the case with stores like delay 
lines or cathode-ray tubes; in these stores 
power must be continually expended in 
keeping the information stored and/or 
circulating, while in magnetic cores the 
information may be stored indefinitely 
even if the computer is turned off. 


It is true that magnetic cores have 
their disadvantages; as random-access 
stores they require more associated cir- 
cuitry than the cyclic type, although this 
is offset by the high operating speed per- 
mitted by their rapid access. Because 
they store the information  spacially, 
“address selection” or scanning circuitry 
must be used to write the information 
into the store in the first place. Then, 
when the information is to be read out, 
sequential address selection must again 
be employed (timed by the clock genera- 
tor) to reassemble the words as 
sequences of pulses in time. 


(It should be noted here that for sim- 
plicity we are considering only so-called 
“serial” information. It is feasible 
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netic intensity H applied to a magnetic 
material versus the resulting magnetic 
flux density in the material B. The dashed 
line extending from the central zero point 
A shows the way in which B rises if H 
is increased in what we shall call the 
“writing” direction — if the material was 
originally unmagnetised. The loop 
CMDEFGLK shows the way in which B 
subsequently changes, and is called the 
hysteresis loop for the material con- 
cerned. 

As may be seen from the dashed curve 
A-C, the application of an increasing 
magnetic intensity to the unmagnetised 
material first causes a slow increase in 
magnetic flux density, and then a fairly 
rapid increase. However further increase 
in intensity eventually causes a. “flat- 
tening” of the magnetisation character- 
istic, until the flux density reaches its 
maximum value Bm, called the satura- 
tion flux density. The corresponding 
applied intensity is Hm. 

If the applied intensity is now re- 
moved the flux density does not return 
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again to zero at A but falls only. slightly 


to a value of Br at point D. This “rema- 
nent” magnetic field as we shall see a 
little later on corresponds to a stored 
“1” in the magnetic core. 

If the applied H is again increased, 
but in the opposite or “reading” direc- 


tion, the flux density first falls to zero, 


and then increases in the opposite direc- 
tion until it reaches the saturation value 
at point F. Removal of the applied H 
again results in the flux density falling 
to a remanent value Br, this time in the 
reverse direction at G — the condition 
of the core corresponding to a stored 
“.” 

Continued application and withdrawal 
of magnetic intensity of the value of 
Hm in alternate directions simply pro- 
duces values of B which follow the hys- 
teresis loop. After each withdrawal of 
the magnetic intensity the material will 


‘be left at either D or G, depending upon 


the direction of the last applied H. 
Consider the diagram in figure 
2, which represents a toroidal core of the 
magnetic material having the character- 
istics shown in figure 1. On the toroid 


are two coils of wire, which we may 


call the “input” and “output” windings 
respectively. 

If a current is passed through the in- 
put winding it will produce in the toroid 
a magnetic intensity H proportional to 
the size of the current and the number 
of turns in the winding. If the current is 
made suitably large, the intensity reach- 
ed will be Hm, and thus when the current 
is removed the core will be left with a 
remanent magnetic flux density of Br, in 
a direction which depends upon the direc- 
tion in which current passed in the in- 


put winding. 


Thus if Im is the current required to 


produce Hm in the core, we can store 


either a “1” or a “O” in the core simply 
by feeding a pulse of current of ampli- 
tude Im through the input winding in 
the appropriate direction. A pulse of Im 
in one direction “writes” in a “1,” and in 
the other direction writes in an “0.” 
Reading out the stored information is a 
little more complex, because in practice 
the stored magnetic field only manifests 
itself when it is changing. Although theo- 
retically the presence and direction of 
the field could be determined by the so- 
called “Hall effect,” in practice the direc- 
tion of the stored field is determined by 


_ observing what happens in the core when 


a further pulse is sent through the input 
wnding in the “write 0” direction. 
If the core was already magnetised in 


the “1” direction, the “write “0” pulse 


will cause it to flip over to the opposite 
direction; the flux in the core will 
undergo a complete reversal, from near- 
saturation in one direction to near-satu- 
ration in the other. This large flux 
change will induce a voltage pulse in the 
output or “read” winding. 

’ On the other hand, if the core was pre- 
viously magnetised in the “QO” direction 
the application of the “write 0” pulse will 


cause very little change in flux. The flux 


t 


ta 


density will simply rise very slightly to 
Bm in the “0” direction during the pulse, 
and drop back again to Br when it 
ceases. This slight change will induce a 
small voltage in the output winding, but 


the voltage will be negligible compared 


with that which is generated when the 


_ flux is completely reversed. 


Thus reading out the stored informa- 
tion in the core involves feeding a 
“write “0” pulse through the writing or 


input winding, and observing the induced 
pulse in the output or read winding, A 
large induced pulse or “1” indicates that 
a “1” was stored in the core, while a 
negligibly small pulse (“0”) indicates that 
“0” was stored. 

A large number of cores of the type 
shown in fig. 2 could be used 
for information storage, but the need 
for a separate pulse supply and amplifi- 
cation system for each core would make 
the-system a very bulky and complex 
one. For this reason it is more usual to 
group cores together in arrays or 
matrices, in such a way that they can 
share pulse driving and amplification 


columns. The wires perform the same 
functions as the windings of fig. 2. 

To understand how this occurs it will 
be necessary to return to fig. 1 and look 
once more at the hysteresis loop for the 
magnetic material. 

In the discussion so far we have con- 
sidered what happens to our storage core 
when we apply a magnetic intensity 
equal to Hm in either direction, and we 
have seen that this causes the core to 
switch between the two stable points D 
and G. But we have not as yet considered 
what happens when we apply a smaller 
H, say one of intensity only 0.5Hm. 

If this is done in such a way that the 


COLUMN DRIVE WIRES 


ROW DRIVE WIRES 


Fig. 3: 


An elementary coincident-current matrix store, using the “M.1.T.” 


wiring system discussed in the text. Practical matrices have many more cores 
than are shown here, some having as many as 16,384 cores. 


circuitry yet remain functionally inde- 
pendent. 


Figure 3 shows the most common way 
of arranging cores in a matrix—-the so- 
called “M.I.T.” system, first used at the 
Massachusetts Institute of Technology. 
The diagram represents a very small 
matrix of 4 x 4=16 cores, which would 
be able to store only 16 binary digits or 
“bits” of information. 

Such a matrix would not be practic- 
able; to be economical a matrix must 
provide facilities for storing quite a large 
number of bits. Matrices of the type 
illustrated are commonly made in sizes 
having 1024 (32 x 32), 4096 (64 x 64) or 
16384 (128 x 128) cores and able to 
store a corresponding number of bits. A 
typical storage core has an outside dia- 
meter of .08in, an inside diameter of 
.0Sin and a thickness of .025in, and a 
typical matrix may be from 3in to Sin 
square. 

As may be seen in fig. 3 the individual 
cores no longer have multi-turn windings 
wound on them; instead they are thread- 
ed on a grid of wires in orderly rows and 
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applied 0.5 Hm is in the same direction 
as the existing remanance, the core will 
simply assume a slightly greater flux dens- 
ity during the pulse and fall back to the 
same point as soon as the pulse dis- 
appears. Thus if the core was initially 
at point D with a “1” stored and we 
applied a pulse producing 0.5Hm in the 
“write 1” direction, it would simply move 
up to point M and drop back again to D © 
as soon as the pulse ceased. 


If on the other hand __ the 
applied 0.5Hm is in the opposite direc- 
tion to the existing remanence, the core 
will tend to partially demagnetise during 
the pulse and when the pulse ceases it 
will drop back to a new value of rema- 
nence which will be less than the ori- 
ginal value. Thus in fig 1, if the core 
were originally at G when we applied 
our pulse producing 0.5Hm in the “write 
1” direction, it will move to point L dur- 
ing the pulse and fall back afterwards 
to a point somewhere between G and A 
— with less stored flux than before. 


Just how much the stored remanence 
drops when this happens is a matter of 
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considerable importance for, as we shall 
see in a moment, a core in a large matrix 
may experience a great many brief pulses 
of intensity 0.5Hm which are not in- 
tended to influence it in any way. If 
it demagnetises significantly each time, 
it will not be capable of storing informa- 
tion. | 

Thus it is essential where cores must 
be used in a matrix that they be made 
from material having a hysteresis loop 

which is as “rectangular” as possible — 
materials where Br/Bm is 0.95 or higher. 

For the purposes of this discussion, 
let us assume that applied intensities of 
0.5Hm have only a transient effect upon 
the cores, irrespective of the direction 
of the stored field and the direction of 
the applied intensity. This is effectively 
what happens in a practical matrix core 
made from rectangular-loop material. 

Returning now to fig. 3, consider what 

happens when current pulses are applied 
to “column drive wire 1” and “row 
drive wire 1,” where the amplitude of 
each of these current pulses would be 
sufficient to produce an intensity of 
0.5Hm in all of the cores threaded by 
the wires concerned. 

What will happen is that the core in 
the upper left-hand corner of the matrix, 
which is threaded on both these activated 
drive wires, will experience an intensity 
of full saturation value Hm. The remain- 
ing cores of both the first row and the 
first column will experience an intensity 
of only 0.5Hm since they are only thread- 
ed on one of the activated wires. 

Thus if all the cores in the matrix were 
Originally storing ‘“O” digits and our 
column and row drive wire pulses were of 
the polarity to produce intensity in the 
“write 1” direction, only the core in the 
upper left-hand corner would be switch- 
ed over to its “store 1” condition. The 
others in its row and column would only 
experience a transient effect, and would 
remain in the “store 0” condition. 

| In other words, to write information 
into any desired core of the matrix it is 
simply necessary to feed current pulses 
to its respective column and row drive 
wires, with the pulses each of an ampli- 
tude which alone produces 0.5Hm in any 
core threaded on the wires. These pulses 
are called “half-write” pulses, and typi- 
cally have an amplitude of 250-300mA. 


Reading the information from the 
ores of the matrix involves a procedure 
imilar to that explained for the single 
core of fig. 2. The only difference is that 
instead of the “output” winding there is 
Ow a single read wire threaded through 
Il the cores of the matrix. 

To read the information from a parti- 
ular core, it is both selected and acti- 
ated by applying to each of its column 
nd row drive wires “half-write 0” 
ulses. Thus only the core concerned 
ill experience an intensity of Hm in 
he “write 0” direction, and it is thus 
e only core potentially able to change 
tate. 

If it was storing a “0”, it will simply 
xperience a slight transient increase in 
ux density similar to the other cores; 
ere will be no large change in flux, 
nd ideally the read wire will have no 
nduced voltage. But if the selected core 
as storing a “1,” it will reverse to the 
‘store 0” state and the read wire will 
show a relatively large induced voltage 
sulse due to the large change in flux. 

Note that in the last paragraph we 
laid that if the selected core was origi- 
tally storing a “O” the read wire would 


IDEALLY receive zero induced voltage. 
In fact all the cores in the same column 
and row as the selected core will con- 
tribute small induced voltages to the 
read wire, because each undergoes a 
small flux change due to the experienced 
0.5Hm. 

By threading the read wire through all 
the cores in a manner such as that 
shown in fig. 3 most of these small volt- 
ages can be arranged to cancel out. How- 
ever small inequalities in core size, core 
material and so on place a definite limit 
upon the number of cores which can be 
placed in a matrix; the greater the num- 
ber of cores, the harder it is to prevent 
the spurious induced voltage from rising 
and masking the “true” output pulses. 

The more rectangular the hysteresis 
loop of the magnetic material used for 
the cores, the smaller the flux change 
experienced by the unselected cores due 
to the 0.5 Hm pulses. Thus the use of 
such a material is desirable from the 
viewpoint of spurious readout noise 
reduction as well as from that of the 
reduction in stored remanence loss men- 
tioned earlier. 

As may be seen, it is possible by 
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Fig. 4: A two- DRIVE WIRE 
hole core or 
“transtluxor’ as it 
would be used in 
a storage matrix 
for non-destructive 

readout. 


ROW READ 
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grouping a large number of magnetic 
cores together in a matrix to produce a 
compact random-access store with a good 
deal less associated drive and amplifica- 
tion circuitry than would be required if 
all the cores were separate. However 
grouping the cores together in a matrix 
does not alter the basic destructive- 
readout characteristic of storage in 
simple magnetic cores. 

If non-destructive readout is required, 
it is still necessary to arrange for “re- 
writing” in the stored digits after they 
have been read out. 


At least, this is the case with the 
simple toroidal cores which we have 
been considering until now. However by 
using multi-hole magnetic cores it is pos- 
sible to arrange for the readout to be 
inherently non-destructive. Before clos- 
ing the article it would perhaps be of 
interest to show how this is possible. 

Figure 4 shows a two-hole core often 
called a “transfluxor.” The diagram shows 
how such a core would be used in a non- 
destructive readout matrix store. 

Through the large hole of the core 
are threaded row and column drive 
wires, aS with the simple cores in fig. 
3. However, in the case of the trans- 
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fluxor these wires are used only for the 
writing in of information. 

The writing-in pulses for “write 0” 
and “write 1” are not simply equal half- 
write pulses of the appropriate polarity 
in the wires, however, because in the 
transfluxor a stored “O” and a stored 
“1” are not simply equal remanence Br 
in Opposite directions. A stored “0” is 
still represented by Br in one direction, 
but a stored “1” is represented by a large 
yet unsaturated flux density in the op- 
posite direction. 

When the transfluxor is storing a 
“0”, the whole core has a remanence 
Br and the geometry of the core is such 
that the part immediately surrounding 
the small hole is saturated. In this condi- 
tion the core is said to be “blocked.” 

In contrast, when the transfluxor is 
storing a “1” the core remanence is 
smaller than Br and the section of the 
core around the small hole is unsaturated. 
The core is then said to be “unblocked.” 

Thus the current pulses in the write 
drive wires are not the same when writ- 
ing in a “O” or a “1”. When writing in a 
“0”,the wires carry pulses corresponding 
to 0.5Hm as before, but when a “1” is to 


COLUMN READ 
_DRIVE WIRE 


DRIVE WIRE | 


be written in they carry pulses in the 
opposite direction which correspond to 
somewhat less than 0.5Hm. 

If, when the core is unblocked (i.e., 
a “1” has been stored), appropriate 
“write 0” polarity pulses are fed through 
the drive wires threaded through the 
small hole of the core (the “read drive” 
wires), the section of the core in the 
immediate vicinity of the small hole 
may be made to undergo a reversal of 
flux polarity. This induces a _ voltage 
pulse in the read wire, which also passes 
through the small hole, and thus a “1” 
is read out. 

However note that the “write 0” pulses 
fed to the read drive wires are not large 
enough to reverse the flux in the whole 
core; thus as soon as the read drive 
pulses cease the core reverts to its ori- 
ginal unblocked condition. Readout has 
been accomplished without destroying 
the stored information. 

If pulses are applied to the read drive 
wires when the core is blocked (i.e., when 
a “0” is stored) there will be virtually 
no flux change in the region of the small 
hole because it is already saturated. Thus 
there is no induced voltage in the read 


(Continued on Page 142) 
67 


| =OR SUPERB REPRODUCTION 

4 DUAL CONE SPEAKER TYPE ALL-RANGE HIGH COMPLIANCE 
GAZ BAP =. PF 5A.50 

Pe CONE NARROW DEPTH a 5 HIGH COMPLIANCE TWIN SPEAKER 


120-9 
CONCENTRIC ih SPEAKER TYPE 


1 Jas Gh ee en ay | BeMiCE. Gch 
M AVAILABLE FROM YOUR RETAILER ae 


B SOLE AUSTRALIAN AGENTS & CO. PTY. LTD. 


8CX-50 10CX-50 12TX-50 


68 ELECTRONICS Australia, September, 1965 
j 


. 


Adding S-meters to receivers 


From time to time we receive letters from readers inquiring how to fit 

an S-meter to their receiver — a meter which will indicate the strength 

of an incoming signal. Such meters can be installed in a variety of ways 
and typical methods are outlined in this article. 


Ai the outset it must be emphasised 
that, for the most part, S-meters, 
(i.e. signal strength meters) give compara- 
tive rather than absolute readings. 
Among the reasons for this are: 
1, The sensitivity of most receivers 


varies Over their range, so that meter 


readings may vary from one input fre- 
quency to another for signals of the 
same nominal strength. 

2. The signal fed to the receiver de- 
pends on the pickup of the aerial and 
this varies widely with frequency and 
directivity. 

3. Even assuming that the “zero signal” 
and “maximum signal” limits of the 
meter scale are reasonably defined, the 
law of the readings in between may 
vary randomly from one combination 
to the next. 

4. S-meier readings are frequently 
affected by the setting of manual RF 
and IF gain controls and may be mislead- 
ing unless these controls are operated 
normally at full-on. 

Despite these problems, S-meters can 
usefully indicate a difference in strength 
for signal to signal or from day to day, 
and recorded S-meter readings have a 


| definite advantage over a mere, aural 


impression and memory. However, only 
if an S-meter has been specifically de- 
signed into a receiver and then cali- 
brated with the aid of a signal-generator, 
will its reading mean much in terms of 
input signal microvolts. 


SIMPLEST CIRCUIT 

The simplest type of S-meter or 
tuning indicator is a SmA or 10mA 
meter wired in series with the cathode 


resistor of an AVC controlled IF ampli- 
| fier. (See figure 1.) With no input signal, 
or with the aerial terminal shorted to 
chassis, the meter reads near maximum 


current. 

When a signal is tuned by the re- 
ceiver, a negative voltage is developed 
on the AVC line and applied to the IF 
amplifier control grid. 

The IF amplifier draws less current, 
with the result that the meter in the 
cathode circuit shows a reduced read- 
ing. Hence the meter reading varies with 
the AVC voltage applied to the IF am- 


-plifier and this, in turn, is directly re- 


lated to the signal strength of the station 
to which the receiver is tuned. 

To achieve the maximum sensitivity 
with this S-meter circuit, it is desirable 
that the IF amplifier associated with 
the circuit. be arranged to operate with 
high natural gain for weak signals. This 
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will give the greatest swing of cathode 
current for an applied AVC voltage var- 
iation. 

If two IF amplifier stages are in use, 
it should be possible to determine ex- 
perimentally whether the meter can be 
operated most effectively in the cathode 
return circuit of either one or both to- 
gether. 

If the cathode current should exceed 
the meter rating, a shunt across the 
meter can be used to give full-scale 
reading under no-signal conditions. 

With this circuit, the meter reads 
“backwards,” the pointer being fully de- 
flected to the right with no signal input, 
but returning towards zero as the strength 
of an incoming signal increases. With a 
very strong input signal, the cathode 
current may fall to about 10 per cent of 
full scale, 

Technically, there is no special dis- 
advantage in a reverse-reading scale, the 
only requirement being that it be suit- 
ably calibrated, either with figures hand- 
lettered on to the meter face or pasted 
on to the front of the meter glass, 

For those who may wish to achieve 
a simple “forward reading” scale, the 
meter may be mounted upside-down with 
the needle pointing to the bottom of 
the front panel. 

In the design of commercial equip- 
ment, it has been an accepted standard 
that an S-point cali- 
bration should equal 
an increase in signal 
strength of 6dB. 


In calibrating the 
S - meter on our 
“Communicati 0 n s 
Eight” receivers of 
early 1965 we set 
S1 as being equiva- 
lent to a one micro- 
volt signal at the 
aerial terminal. As 
each succeeding S$ 
point was equal to a 
6dB increase in sig- 
nal strength S9 re- 
sulted from a 256- 
micro - volt signal. 
While it takes quite 
a signal to give an 
S9 reading, at least 
the readings are 
realistic and do con- 
vey some meaning 
when the input sig- 
nal per S point is 
quoted. 

With the receivers 


AYC CONTROLLED 
1F AMP. 


NORMAL 


in question, there was no special prob- 
lem about this calibration, because the 
internal circuitry of the front-end unit is 
arranged to maintain a substantially con- 
stant order of gain over the entire range 
of frequency coverage. In _ receivers 
where the gain varies from band to 
band, it may be necessary to strike some 
kind of an “average,” or calibrate for 
the band of greatest interest or add to 
the bandswitching some provision to 
modify bias or screen voltage to even 
things out. 


For those who do not have access to 
standard signal generators, it is not prac- 
tical to calibrate an S-meter on_ this 
basis and an arbitrary calibration must 
be made. 


A logical approach to the problem is 
to set S9 on the meter as being a very 
strong signal, with mo _ background 
noise, received from a station other than 
a nearby neighbour. From this point the 
meter reading could be evenly divided 
to provide calibrations of 1 to 9 S points. 
However, if you receive a request for 
an accurate S meter report, it is only 
fair to explain the arbitrary way in 
which the S-meter calibrations of your 
receiver have been determined. 


As distinct from the simple cathode 
current measurement of figure 1, various 
circuits have been devised to produce an 
inherently forward reading type of S- 
meter, in which the pointer is deflected 
“up-scale” to the right as the strength of 
the incoming signal increases. In such 
circuits, it is also usual to arrange mat- 
ters so that the meters read from near 
zero for no input signal to near full 
scale for maximum signal, so that the 
full length of the meter scale is used. 


AVC CONTROLLED AF POWER 
IF AMP. AMP. 


HT TO VALVES 
ON AYC LINE 


ZERO SET 


Fig. 3 


HT APPROX, 125V 
TO AVC LINE 


500% ZERO SET 


Fig. 5 


Transistorised Tape 


Recorder 
MODEL CTR 5300 


Crowncorder, all transistor 
2-speed capstan driven. 


tape recorder. 
Remote control 


operation, gives playing time of 80 minutes. 
Australia’s best tape-recorder buy for busi- 
ness or picasure! Can be operated while 
on the movye—walking or in a car? Can 
be used on AC with Crown adaptoz. 


36 qns. 


HIOKE KR65 METERS 


Moving coil meter mounted in plastic case 
with input terminals at front. Ideal for 


bench work. 214% P.C. accuracy. Avail- 
able in: 0-lmA DC, 0-20 Volts DC. 


50-0.50 Amps, D.C, 


77/6 plus 124% S. Tax 


ELECO 3000 
ELECTRONIC ALARM KIT 


Simple and easy to construct, no Electronic 


knowledge required . . 
ing can be constructed. 
i. Burglar Alarm. 
2. Car Alarm, 
3. Automatic Door Signal. 
4. Mail Delivery Call. 
5. Light Alarm. 
6. Water Level Alarm, 
7. Rain Alarm. 


PRICE £9.] 0.6 R.C.U.H, 


. either of the follow- 


CAPACITY, _LEAKAG 


001-5 MFD, 1-50 MFD and 20-1000 MFD. 


RESISTANCE RANGES of 100-50,000 and 10,000-5 
Check LEAKAGE under aera 


MEGOHMS, 
with choice of 25, 150, 250, 350 and 450 
available by selector switch. 
CONTROL from 0-50 pac. 
OPEN, SHORT, OR INTERMITTENT o 


readings taken directly off scales after setting magiceye 
to maximum. Completely self-contained power supply. 
Attractively finished steel case with rounded corners 


and fetched 
Price: 


anel, Operates from 220V AC. 


, PORTABLE a 
STEREO RECORD PLAYERS 


3-Speed 240 Volt AC operated in Wooden 
Case with Leatherette Cover. Brilliant Tone. 


eae 19 gns. ee 
Transistorised Crystal Set 


1 Transistor. I Ger- 
manium Diode oper- 
ates on 1 703 Bat- 
tery. Battery Life 6 
months. Range about 
60 miles. Bargain at 


£3/19/6 


PRICE .. 


+ SPECIALS x 


(1) Lapel type Crystal Microphone, 
chrome plated finish, complete with 
cord and miniature phone plug. 
Suitable for Transistor—Tape Re- 
corders, etc. A Bargain .. 12/6 ea. 


(2) Sato 475 Siemens Key Switch 4 
Pole 3 Position. Can be adjusted 
for spring return on either position. 
A switch with multiple uses. 

10/6 ea, 


(3) 7° x 1200° Recoraing Tape, Acetate 
base and excellent quality, 
A Real Bargain ., .. 30/ ea, 


(4) 23” x 100’ “Living Letter” Record- 
ing Tape. Few only. 
Reduced to clear .. 6/= ea, 


(5) Knife Switch, 2 Pole, 2 Position. 
Ideal for Aerial switching, phase 
reversal; ete iy ie) 5/~ ea. 


(6) Power Transformer, upright mount- 
ing, Primary 240 A.C. Secondary 
225-0-225 at 50 MA and 6.3V at 2 
AMP. Manufacturers’ type 2 Hole 
Mounting, varnish impregnated. 

35/- ea. 


547 ELIZABETH STREET, MELBOURNE 


BRANCHES THROUGHOUT VICTORIA AND RIVERINA 


MED. 
load 
POWER FACTOR 


Checks for LEAKAGE. 
ration, All 


20/-/- Plus 1214 p.c, Sales Tax. 


A WHOLLY OWNED 
SUBSIDIARY OF 


MASTER ELECTRICS PTY. LTD. (2222 


CAPACITANCE-RESISTANCE TESTER 


CHECKS ALL TYPES OF CONDENSERS FOR 
j SHORTS OR Pea 


MODEL LC-15 


Two 


LTS 


* SPECIALS x 


(7) Power Transformer, upright mount- 
ing. Primary 240 AC. Secondary 
180-0-180 at 40 MA and 6.3V at 
2 AMP. Manufacturers’ type 2 Hole 
Mounting, varnish impregnated. 

32/- ea. 


(8) Four Speaker Sound Columns, im- 
ported and excellent quality. Un- 
_ breakable Bakelite case. 24 inches 
high, Sdin wide and 33in deep. 
Maximum Power input 6-watt. 15 
ohms impedance, 


and boxed. 
OES6iy sarin 
6CS6 .. 


6ET6 | 23) Ve haie 
6U4GT .. .. 10/- 


6U5G .. .. 8/. 
6U7G .. .. 10/- 
CP Mre wes ck ye bia 
EM85 .. .. 8/- 


(10) Chieftain 4 Watt Amplifier, oper- 
ates on 240V A.C. 3 Valves, suit- 
able for use with crystal micro- 
Phone, high input impedance, 15 
ohms output impedance. Ideal for 
P.A. work in small halls, shops, 
garages, etc., also for reproduction 
of records. Metal cabinet in grey 
hammerstone with blue front panel. 
Price only .. .. .. .. £12/19/6 


(11) Ceiling Speakers housed in attrac- 
tive round metal cabinet for instal- 
ling in ceiling, voice coil impedance 
16 ohms, frequency response, 90- 
9000 cycles, power handling capa- 
city 5 watts. Ideal for use in all 
indoor P.A. systems, 
Price only .. 


12/- 
10/- 


e+ 85/. ea. 


(12) Single magnetic earpieces, available 
in 8 or 16 ohms impedance com- 
plete with cord and miniature phone 
plug. . Price: ee yet 8 


ni Eee 


SPECIAL NOTICE 


All parcels sent Rexistered Post unless. otner- 
wise stated. Postage or Freight must be 
included with order. 


Phone 30-0271 


£11/19/6 ea. 
(9) Bargains in Valves, all brand new’ 


re ee a 
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| sensitive meter, typically a 1-milliamp 


(9 


| in the plate current of one or more 


| by modifying 
}2.2K resistor and the setting of the 1K 


|| preceding paragraphs 
j/mecessary with forward reading type S- 


ED 


A line of approach is to use a fairly 


| movement, in what is virtually a bridge 


circuit and so arranged that a decrease 


AVC-controlled amplifiers produces an 
increase in the current flowing through 
the meter. 

A simple form for this bridge circuit, 


| frequently used in communication re- 


ceivers, is shown in figure 2. 
With about 250V HT, about 5mA 


| would flow through the 2.2 and 47K re- 


-sistors, putting the junction between the 
two about 11 volts below the HT line. 
In the other arm of the bridge, set to 
the full 1,000 ohms, the same voltage 


| drop would be evident with about 11mA 
| flowing to the metered valve; under these 
_ conditons, the meter would read zero. 


_ Application of an AVC voltage to the 


| metered valve would reduce its current, 
| reduce the voltage drop across the 1K 


potentiometer and allow the positive side 


| of the meter to approach more closely 
| the HT line, causing the meter to read 
| forward. 


Adjustment of the 1K potentiometer 


| allows the meter to be set to zero, under 
||/mo signal conditions, for a total met- 
j ered current higher than about 11mA. 
| For currents less than this figure, it may 
| be necessary to revise the value of the 
| 2.2K resistor. 


The amount of forward deflection de- 


j pends on the meter sensitivity but can 


also be varied by shunting the meter or 
the value of the 


pot. 
Adjustments as outlined in the two 
are commonly 


| munications receiver of reasonably small size and giving an 
excellent performance over the range 550 kc/s to 30 Mc/s, 
| covered in five bands and without any break. The receiver 
|| accepts CW and AM signals and, although not designed speci- 
fically for reception of SSB, it operates well in this mode also. 
| Power is derived from dry cells housed in a box within the 
}\ cabinet and easily changed when required. A speaker is fitted 
and the receiver is self contained other than for an aerial, the 
input connections allowing the use of different types, including 

a short rod or whip. 


TECHNICAL INFORMATION 


| 
| 


i 


| Frequency Coverage 
| 350 ke/s to 30 Mc/s in five ranges:-— 


Range Pe g's ne 
RAN GOM Dial hal ce) he ee 
PRANZE 3:00.) v0 oe 
Range 4 .. 

Range 5 .. 


Aerial Input Impedance 


R 
A 
all 


‘aerial 


Australian Representatives: — 


'8 BROMHAM PLACE 
-_ RICHMOND 
VIC, 42-1614 


DYSTONE 


| The Eddystone Model “EC10” is a fully transistorised com- 


18.0 Mc/s to 30.0 Mc/s. 
-. 85 Me/s to 18.0 Me/s. 
.. .» 3.5 Mc/s to 8.5 Me/s. 
.. 15 Me/s to 3.5 Me/s. 

: 550 ke/s to 1.500 ke/s. 


|Ranges 1 to 4 75 ohms (nominal) balanced or unbalanced. 

ange 5 400 ohms (nominal) balanced or unbalanced. 
high impedance input connection is provided for use on 
Tanges and is suitable for use with a short rod or whip 


Price £95/19/9 plus Sales Tax. 


meters. They are aimed at (1) securing 
zero meter deflection with no input sig- 
nal and (2) controlling the sensitivity of 
the circuit so that the meter will read 
S9 (256uV) at less than full scale, with 
a margin for those signals (S9 plus) 
which are even stronger than this. 

A somewhat different circuit arrange- 
ment is shown in figure 3, Resistor Rk 
is the normal cathode resistor of an 
AVC controlled IF amplifier. Resis- 
tors R2 and R3 should add up to the 
normal resistance for the cathode cir- 
cuit of the audio power amplifier. These 
resistors should be selected in value so 
that the moving arm of R2 can be set 
to a voltage equal to that at the cathode 
of the IF amplifier under no-signal 
conditions, 


In some cases it might be necessary 
to reverse the positions of R2 and R3. 
It also may be possible to use a single 
potentiometer instead of R2 and R3 
but this will decrease the vernier effect 
of the series resistor. To adjust the 
S-meter set R2 with the aerial shorted 
for zero reading; set the sensitivity con- 
trol, the 1500-ohm potentiometer (R1) 
for full scale reading with the IF valve 
removed from its socket. 


The remaining circuits illustrate for- 
ward reading S-meters using additional 
valves. These tend to give an approxi- 
mate linear dB scale without undue 
crowding. 

In figure four a milliam meter is in- 
corporated in a bridge in the plate cir- 
cuit of the additional valve. To adjust 
this system either remove the additional 
valve from its socket or open the cath- 
ode circuit so that the valve does not 
draw plate current. While the circuit is 


Sensitivity 


TRANSISTORISED COMMUNICATIONS 
RECEIVER Model EC10 


in this condition adjust the shunting 
resistor across the meter until full scale 
reading is obtained. The value of the 
shunt will depend on the internal resist- 
ance of the meter used. With the valves 
mentioned on the diagram the approxi- 
mate current flowing in the meter will 
be 2.5mA. 

With the valve, or circuit, restored 
to normal the aerial of the receiver 
should be shorted to chassis and the 
zero set potentiometer set to give zero 
reading on the meter. Increase of signal 
strength will be registered to the stage 
where the AVC voltage is high enough 
to cut-off. the additional valve’s plate 
current. This will normally occur with 
approximately 15 volts on the AVC 
line, which represents a very strong 
signal. 

The final circuit is one which can 
be fitted easily to most receivers, either 
internally or externally. It incorporates 
a twin triode valve in what is essentially 
a valve voltmeter circuit. Again two pre- 
set controls are used to set the para- 
meters of the meter readings. The zero 
set may be used to adjust the meter 
to minimum reading with no signal other 
than receiver noise. The calibrate control 
can be arbitarily set to give an S8 or 
S9 reading at between mid to three 
quarter scale. 

While there are many other. S-meter 
circuit configurations, the ones given 
here will probably alfOw the selection 
of a suitable type for most receivers. 
If mounting an S-meter on an existing 
receiver, where space is at a premium, 
consideration could be given to the use 
of edge type meters now available in 
Australia, some of which are available 
with S-meter calibrations. = 


Sensitivity for 15 dB s/n ratio is better than 5 microvolts 


on ranges 1 to 4 and better than 15 microvolts on Range 


5 (550-1500 ke/s) 


LF. Selectivity 


The intermediate frequency is 465 kc/s. The selectivity is 
fixed to give a bandwidth of 5 kc/s at the 6 dB points and 
25 ke/s at the 40 dB points, 
Spurious Responses | f 

e image rejection is approximately 50 dB at 2 Mc/s and 


20 dB at 18 Mc/s. Breakthrough at the intermediate frequency 
is greather than 85 dB down on ranges 1 to 4, and greather 


than 65 dB 


down on range 5. 
AGC Characteristi 
The audio output level does not change by more than 12 dB 
when the input level is increased by 80 dB above 6 microvolts. 
(Taken at 2 Mc/s on range 4). 


£23/19/11 Ex-Stock. 


64 ALFRED ST., MILSONS POINT N.S.W. 929-8066 


Cc 


i 


oe AUDI 
TRANSFORMER sc 


includes 


MALL SPEAKER TRANSFORMERS 


(using latest bobbin construction techniques) 


The well proven and increasingly popular A & R range of Audio Trans- 
formers includes Small Speaker Transformers designed to replace older 
types or for use in new equipment utilising low power audio output valves. 
These new transformers feature the latest bobbin construction techniques 
designed to eliminate reliability problems associated with the use of organic 
insulation materials. 


Primary Inductance 


Series E. or Q. | Series Primary Impedance + iqy 59 cps &30mA D.C Secondary|lmpedance Power Rating 

Height 13 in. | a 

a 2 in. 9000 ohms. 3.5 ohms. 7 Watts peak 

th E. 14 in, ; 
ve Q. 13 in 7000, 3 35.04, 
ounting 

Centres 275 ins. 9000 
Series K. 1000 " ” ” 
Height 148 in. 
Width 22 in 9000 ohms. , 5 Watts peak 
Depth 13 in. 7000 
Mounting 


9000 
1000 


Centres 25 in. 
ie 


7000 ohms. 15 ohms, 
1600 


OUT SOON! 7 
NEW COMPLETE A « R STOCK CATALOGUE 


Post this coupon TODAY and reserve your 
FREE COPY! 


ponte doch tale: aon eos tas tan aa cao ees Se OE Oe 
i ‘ 
1 TO: A & R TRANSFORMERS PTY. LTD., F 
' P.0. Box 170, Box Hill, Vic. : 
' NANG ea aint cecee cates umpeencia eae Town... bras) 
: Please reserve an Advance Copy of your ; ; 
’ New STOCK CATALOGUE in my name and ACUTE Serine «dete Mc etcepnnceclicnate lee eae STATE..2... oe 
' forward same to me as soon as available! . 
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VOLTAGE SENSITIVE INTERMITTENTS 


A frequent cause of abortive, service calls, sets that bounce, and similar 

threats to serviceman/customer relations, are environmental factors 
_ which the inexperienced serviceman may overlook. Anything from locally 

generated interference to low line voltage can initiate a customer's call 

and the serviceman must be constantly on the lookout for such situations 
if he is to give real "service". 


HE word “intermittent,” to most of 


+ us, conjures up visions of tempera- 
mental capacitors, dry joints, hairline 
cracks in printed wiring, and such like. 
But there is another form which is some- 
times overlooked. This is the voltage 
sensitive condition, where the set deve- 
lops an unusual touchiness in regatd 
to line voltage, performing perfectly 
when the line voltage is normal, but 
misbehaving as soon as it drops by a 
few volts. 


_ Like any type of intermittent, it can 
be a frustrating and time-consuming 
fault unless one learns to recognise the 
symptoms and quickly confirm one’s 
suspicions. 

Because of this, I long ago decided 
‘that ary service job is a better one if 
it includes a test on a deliberately 
reduced line voltage. This applies parti- 
cularly to TV sets, but can also be 
‘useful in radio sets, amplifiers, and simi- 
Jar equipment. More recently, I. decided 
to do something about it, and purchased 
a small variable voltage transformer of 
the type which is now readily available 
at a very reasonable price. 

It has proved a most profitable invest- 
ment. The few pounds it cost have been 
saved many times over in reduced work- 
ing and travelling time, to say nothing 
‘of the convenience it affords. No longer 
‘do I have to visit customers in the 
/evening—when both they and I would 
be happier relaxing in our respective 
lounge chairs—because “ .. . that’s the 
only time it plays up.” No longer do 
I have to run sets for days at a time, 
in the hope that a nebulous fault will 
show itself, when, in fact, it turns out 
to be a voltage sensitive condition. And 
no longer do I have to charge customers 
on this basis. 

_ Less direct, but equally important, are 
the benefits which accrue to any orga- 
_nisation which can offer its customers 
quicker service at lower cost. No cus- 
tomer likes being without his set, even 
| fortone night, and the ability to find 
and fix a hard-to-pin-down fault in the 
-customer’s home will always make a 
better impression than the same job done 
in the workshop over several days. 

Another image destroyer, which we 
all know so well, is the unpredictable 
failure which shows up in anything from 
two weeks to two months after you have 
given a set a complete overhaul. And 
you can “explain” this situation at any 
ength without ever getting the impres- 


sion that the customer really believes 
you. Like the poor it will probably 
always be with us, but it is surprising 
how many dormant faults show up when 
you try to run a set at 180 volts. 

Here is the story of a typical case. 
It concerns a 90-degree, 21lin set which 
I had serviced on several previous occa- 
sions and knew quite well. When the 
owner phoned me on this occasion, he 
had a real tale of woe, all summed up 
in his plea, “Please come and do some- 
thing to this set, we can’t stand it any 
longer.” 

A few discreet questions revealed that 
the trouble apparently was intermittent 
horizontal hold, which had been getting 
progressively worse over a period of 
several months. From an occasional loss 
of hold which seemed to cure itself, it 
had now reached the stage where it was 
a fifty-fifty chance whether it would lock 
when switched on, and a much smaller 
chance that it would stay locked for an 
entire evening. If it didn’t lock when 
first switched on, he had evolved the 
technique of switching it off and on 
again several times to encourage it. 

Assuming that it eventually did lock 
—which was by no means certain—it 
was then necessary to exercise consider- 


“You could at least have waited for 
the TV repairman.” (“PF Reporter’). 
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able care to see that nothing disturbed 
it. Changing channels was virtually 
impossible and they had acquired the 
habit of watching only one channel in 
any one evening, this being selected 
before the set was switched on. 

Even so, the set often lost hold in 
the middle of a program. Sometimes 
switching on another appliance would 
upset it, and sometimes it just failed 
for no apparent reason, though possibly 
because of some kind of line disturbance 
originating outside the house. 

As I said before, it was a real tale 
of woe, though why the owner had 
elected to let the set deteriorate to such 
an extent is beyond me. I can only 
assume that he became so used to 
having to battle with it occasionally at 
first—that the progressive deterioration 
“crept up on him” until he suddenly 
realised that the set had become a major 
worry rather than source of entertain- 
ment and relaxation. 


Taking the symptoms on their face 


value, one might be pardoned for 
imagining that they represented just 
another ‘faulty by-pass or dry joint, 


and which might take anything from 
hours to days to track down. 

But I wasn’t so sure. I knew that 
model set pretty well, and it was by 
no means the first one I had encountered 
with identical symptoms. In every case 
it had proved to be nothing more than a 
sick 6BL8 horizontal oscillator which, 
apparently, reached a stage where it 
would only just lock under favourable 
conditions. When anything upset it, 
such as a drop in line voltage, even 
momentarily, it would lose hold. So this 
job looked like being a snack. 

Nevertheless, along with a new 6BL8 
and other replacement parts, I made 
sure I packed the variable voltage trans- 
former. This was a daytime visit and I 
gathered that the symptoms described 
had only ever been observed at night. 

At the customer’s home I switched 
the set on and, as you might have 
guessed, it played perfectly straight 
away. It even allowed me to change 
channels without losing hold. But not 
for long. I switched it off to inter- 
pose the variable voltage transformer 
and when I switched it on again, still 
on a full 240 volts, it had lost hold. 
From then on it behaved exactly as 
the customer had described it. 

Without more ado I pulled out the 
existing 6BL8 and replaced it with a 
new one. Result; perfect behaviour in 
all respects. Nothing I could do would 
cause it to lose hold. On the face of 
it, I could pack up and move on to the 
next job. 

Fortunately, I decided to make quite 
sure. I started to drop the line voltage, 
and managed to get down to 235 volts 
before the set lost hold again! What a 
trap. Imagine how my reputation would 
have suffered the first time the line 
voltage dropped a few volts; which 
could easily have been that very even- 
ing. 

The next most likely culprit was the 
6BX6 reactance valve, and a new one 
of these allowed me to take the line 
voltage down to just under 230 volts. 
This was marginally better, but obvious- 


ly not nearly as gocd as this — or 
any — set should be. 
Since the set was obviously old 


enough to have two sick valves in it, 
the chances were that other valves were 
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$.S.M.C. MODEL TC-501 


5 Transistor portable tape recorder, com- 
plete with microphone, ear-plug, batteries, 
tape and reels, 


ONLY £11/10/- 


MODEL $B-401 
PLASTIC CABINET 
Complete with 4in speaker. 


VERNIER DIALS 


70, 50. 36 m/m Small 23/6. Medium 
27/6. Large 39/6. 


tetereinerese 
Peer teat yy. 


STEREO PLAYER UNIT 
MOTOR: 2-Pole induction. 

) SPEAKER: 10cm Dia. X2. 
TURNTABLE; 16.8cm Dia. 

} CARTRIDGE: Crystal turnover type with 
sapphire stylus. 


SPECIAL 24GNS 


MODEL S$B-461 
WOODEN CABINET 
Complete with 6 x 4 speaker. 


£3/15/- 


Sent 
aie 


eeu 


aT 


Private Radio-TV listener with 
REMOTE VOLUME CONTROL 


Housed in compact plastic cabinet (size 
2 gin x 13in x 1 3/16in), incorporating 
a speaker on-cff switch and built-in re- 
mote volume control for convenient 
listening, 


Simple to attach on any make TY, Radio, 
FM, Phonograph or Hi-Fi sets. Does not 
interfere with the normal operaticn of the 
set. Supplied with 20ft of cable and 
miniature earphone with plastic-covered 
wire ear-holder, Has built-in extra jack 
for additional person to listen. 


Net Price 42/- ea. 


TRANSISTOR 
IGNITION 
S¥STEM 


We oo WEN CHION. SYSTEM 


OAM AN Yt Raley Comm kn cl S07 jupeas Fone 


~HESPARK TRANSISTOR 
IGNITION SYSTEMS 


12-TN 12 volt negative te earth 
£22/16/3, 12-TP 12 volt negative to 
earth £30/1/6. 


ONLY 57/6 
PIEZO MICROPHONES 


DX-63 


BABY TESTER 


Mcdel TE-130 Pocket tester, a midget 
type meter with a special wide scale 
surface. 


. Model DX-63, 

one Type stand, 

Mounting screw 5/16 inch, 

Sensitivity — 56dh, 
Cartridge MD-3, 

Material zinc diecast, 


Model DX-62, Type stand, 
Mounting screw 5/16 inch, 
Sensitivity — 55db, 
Cartridge MD-1, 
Material Zine diecast, 


Cord 6m, Cord 6m, 
Dimensions 136 x 52 x 75mm, Dimensions 34 x 230 x 
£6/14/6 ak J £1/10/6 EMG 
hfe Built-in switch slide. hed Weight 650g, 


Built-in switch slide. 


GENERAL ACCESSORIES 


Trade Enquiries Invited 
116-118 Clarence Street, Sydney. BX-4451 102 Northumberland Street, Liverpool, 602-7570. 
443 Concord Road, Rhodes. 73-0211 7 Pirie Street, Fyshwick, A.C.1. 90035 


PLEASE NOTE: CLARENCE ST., CITY AND LIVERPOOL STORES ARE OPEN SATURDAY MORNINGS. 
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also. I asked myself which was the 
t likely to cause sync. troubles. A 
mmon offender is a sick video ampli- 
T, particularly where, as in this case, 
e sync. separator is fed from the 
deo amplifier. A sick valve here can 
7 effectively clip the sync. pulses, 
‘ading to all kinds of sync. and AGC 
troubles. 
- So I tried a new video amplifier, a 
K6. That really cured the trouble, 
llowing the set to hold perfectly down 
180 volts, below which I didn’t 
ther to go. In fact, before I reached 
this figure it was obvious that I had 
another fault on my hands that no one 
had suspected. At about 220 volts the 
picture was noticeably shrunken and at 
180 was a good deal smaller than it 
should be, even allowing for the extreme 
conditions. Fairly obviously the recti- 
fier valves — 2 6M3s — were on the 
way out. 
- While I had been doing all this, the 
lady of the house had been an_ in- 
terested spectator, to the point where 
she had begun to appreciate the signifi- 
icance of the reduced line voltage and 
its effect on the picture, She had even 
commented favourably when the new 
video amplifier had produced such a 
dramatic improvement. 


_ Perhaps this was just as well because 
having already replaced three valves, I 
now had to tell her that two more were 
Necessary, and some people are not 
above questioning the serviceman’s mo- 
tives when the replacement list starts 
to climb unduly high. As it was, I was 
able to demonstrate quite convincingly 
that the 6M3s really were necessary. 
With the line voltage at 180 I pointed 
out the shrunken picture then, without 
disturbing anything, I substituted two 
new 6M3s. The effect was quite dra- 
matic as the picture expanded quite 
noticeably, I needed no sales talk after 
that. 

_ The point of the story is the value of 
the variable voltage transformer. Without 
it I might not have been able to detect 
anything wronz other than the 6BL8 
horizontal oscillator. Certanly it was all 
that was necessary to cure the fault — 
at least under normal line voltage condi- 
tions — with nothing to indicate four 
other valves just on the borderline. 
_ The result could well have been one 
of those cures that lasts just about long 
enough for the serviceman to get out 
the door; and too many of those will 
wreck anyone’s reputation, Admittedly, 
this would not have applied to the 
6M3s, which probably could have limped 
along for a few more months without 
causing too much inconvenience, but even 
this kind of failure is best avoided if 
possible. 

In fact, when I demonstrated the new 
rectifiers I made the point that the old 
ones might well last a few more months, 
im case the owner did not want to incur 
extra expense at this stage. However, 
the lady’s comment summed up most 
people’s reaction. 

“You'd better make a job of it while 
you're here,” was her immediate reply. 
| My next story is on quite a different 
theme: how a serviceman can be trapped 
with a seeming technical anomaly due to 
circumstances completely beyond his 
control, As readers are aware, many of 
the firms who started out in the TY 
nanufacturing business in the early days 


have since fallen by the wayside, leaving 
in their wake a legacy of receivers which 
still have to be serviced. 


This is all right so long as they need 
nothing more than valves, resistors, capa- 
citors and similar run-of-the-mill items. 
It is when they need yokes, EHT trans- 
formers and other assorted windings, or 
special knobs, cabinet fittings, etc., that 
the serviceman is likely to run into 
trouble. Most of the windings were "ro- 
duced in the manufacturers’ own labora- 
tories, and were therefore not inter- 
changeable with similar devices produced 
by other manufacturers, 


Fortunately, some independent wind- 
ing manufacturers have sensed this need 
and marketed a range of replacement 
windings to suit most of the better known 
sets. Thus, for the present, there have 
been no serious problems and I have had 
plenty of occasions to be thankful for 
their helpfulness. 


This, then, is the background against 
which my story is set. The set in question 
was suffering from “. , . no picture and 
only a thin bright line across the screen.” 
Or, in more technical terms, lack of 
vertical output. It didn’t take me long 
to establish that the vertical output trans- 
former was open circuit and would have 
to be replaced. 


Since the manufacturer was now out 
of business I lost no time in contacting 
my favourite replacement winding or- 
ganisation, with a request for a suitable 
replacement. This produced set-back num- 
ber one. They were very sorry but this 
was one winding they had not produced 
so far. Demand had been small and, while 
they probably would be doing something 
about it soon, more urgently needed 
items had had to be given priority. How- 
ever, they did suggest other firms who 
had acquired the manufacturer’s surplus 
stock and might have what I wanted. 


Armed with this list, I commenced 
telephoning. Firm number one had noth- 
ing. Number two on the list looked 
promising but, since they were a long 


way out of town, I decided to move on | 


to number three who were a good deal 
closer. Time tq move further out if they 
failed. 

However, it looked as though this 
wouldn’t be necessary. Firm number 
three could supply, ex-stock. I hurried 
round and collected one, and was as- 
sured by the salesman that the unit was 
ene of the firm’s original stock, his 
firm having bought up large quantities 
of surplus material when the TV com- 
pany closed down. 


Back at the shop I attacked the chassis 
with a will, hoping that I might have 
it back in the customer’s home that 
night. Everything seemed to go. well 
from the start. There were no mounting 
problems, all the leads had adequate 
length, and nothing seemed to get in 
the way. It seemed like my lucky day. 


Even when I switched the set on, 
everything seemed all right — at first. 
A picture came up promptly and I took 
little notice of the fact that it was 
underscanning vertically. People invar- 
iably twist every knob they can lay 
their hands on when a set fails, and it 
isn’t unusual to have to do a complete 
setting-up job in a case like this. 

It was only when I tried to do some- 
thing about it that I became suspicious. 
Try as I might, I could find no combina- 
tion of height and linearity controls 
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which even looked like producing 
a linear scan. It seemed obvious that 
there was some other fault in the vertical 
system which I had not suspected. And 
equally obviously, the customer wouldn’t 
get his set tonight. 


But this was a minor set-back com- 
pared with what followed. I went over 
the vertical circuit from one end to the 
other. I started with obvious things, like 
valves and voltages, and when these re- 
vealed nothing I delved deeper until, 
eventually, I must have checked virtually 


BATTERY CHARGERS 240V. AC 
“"HOWCO” AND IMPORTS 


6-12V from £5 (Kit £4) 
2.5A 6-12V £6. (Kit £5) 
4A 6-12V £74 (Kit £6) 
6A 6-12V £10 (Kit £8) 
All prices plus 123% §.T, 


PHIL HOWARTH 


8 Milford Rd, Miranda. 
N.S.W. Phone 524-5612 


SILICON DIODE SALE! 
50 PIV/0.75A 16 for £1 
1OOPIV/0.75A 13 for £1 


And of course guaranteed, sales-tax 
paid, and post free. For these special 
items, please include a_ self-addressed 
envelope at least 4in x 9in large. We 
also. stock other diodes, transistors, 
SCRs, SCSs, and microammeters, at 
prices which invite comparison. 


ELECTRONICS ASSOCIATES 


76-E View Street, Hobart, 
Tasmania 


TRANSISTOR SERVICE| 


ALL JAPANESE MAKES 


| 


H 


REPAIRED 
including . . . 

_ Aristone Sony Mitsubishi Fujiye 
Berlin Sharp Nivico Kenco ; 
General Aurore Spica penne . 
Mariner Crown Toshiba Standard 
National Hitachi Belair Yashica 


We do not sell spare parts 


PETER G. BROUGHTON 
211 George Street, 
Sydney. Tel. 27-5831. 


SWB miniature 
CERAMIC CAPACITORS 
UNLIMITED VARIETY OF VALUES, 
LEAD ARRANGEMENTS, LEAD 
MATERIALS, PHYSICAL AND 
ELECTRICAL PROPERTIES. 
AUSTRAL INSTRUMENTS 


9D WINSTON AV, EDWARDSTOWN, S. A. 
76 2576 
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KEW NEW METERS 


VOLT-OHM-MILLIAMMETER K-140 : pe ee 
The KEW 140 is a smartly styled Multitester which is F.1.S. Capital Cities all States. 
equipped with an unusual number of ranges — 23 in all — cover- oe 


ing 5mV to 5000 volts DC, 0.1 to 5000 volts AC, luA to 10. 
amps DC and 0.2 ohms to 20 megohms resistance. 

The use of printed circuits and solid construction ensures 
reliability while the clear 6” scale ensures ease of reading. 


SPECIFICATIONS 
DC Volts: 0-0.25-1-2.5-10-50-250-1000-SO000V. 
Input R: 20,000 ohms. Load SOuA F.S.D. 
Accuracy: Better than +3% F.S.D. 
DC Current: — 0-SQuA-1mA-10mA-100mA-500mA-10A. 
Accuracy: Better than +3% F.S.D. 
AC Volts: 0-2.5V-10V-SOV-250V-1000V-5000V, 
Input R: 5000 ohms. Load 200uA F.S.D. 
Accuracy: Better than +4% F.S.D. 
Resistance: 0-2K-200K-20 megs. 
Battery: TIVe 
Decibels: -20/+10, -8/+22 +6/+36, +20/+50. 
Frequency: 10c/s-100Kc/s (2.5V, 10V and 50V). 
Response: Biol Fe OLOdDsE.S.D; 
Size: *x 63” x 4-1/8”. 
Weight: 3} 3 pounds. 

PRICE £25 

Plus Tax at 12!/% VACUUM TUBE VOLTMETER K-142 


F.1.S. Capital Cities all States 


operated with a low consumption of 10. watts. 
SPECIFICATIONS 


+5%-30c/s to 1.5Mc/s: 
- +10%-15c/s to 10Mc/s: 
Meter: 0-195 DC microammeter, 


_ Size: 72” xX 63” x 41/8” Weight: 4.5 


JACOBY, MITCHELL & Co. Pty. Ltd. 


469-475 KENT STREET, SYDNEY Lees 


MELBOURNE ADELAIDE Brisbane Agents: Perth Agents: Tasmania Agents: 
15 ABBOTSFORD ST. 77 WRIGHT ST. T. H. MARTIN P./L. C. F. LIDDELOW & K. W. McCULLOCH 
Nth. MELBOURNE (51-5117) WILSON HOUSE Cco., PAG 
(30-2491-2) CHARLOTTE ST. 239 NEWCASTLE ST. P.O. BOX 606G 
(2-1785) PERTH (28-1102) pare (ct 
| (2-5322 


The K-142 is a versatile easy-to-read VTVM with a large 
clear 6” scale. The use of a printed circuit and other different 
facilities make this unit simple and reliable in use. 


DC Voltage: 0-1.5-5-15-50-150-500-1500V full scale. 
(IS5KV or 30KV, using high voltage probe). 
AC Voltage: — 0-1.5-5-15-50-150-500-1500V RMS: ,- 
0-4-14-40-140-400-1400-4000V P-P. 
Resistance: 0-1-10-100-1000 Kohms, 0-10-100-1000 Mohms 
Input R: DCV 11 Meg (1 Meg in probe). 
Accuracy: DCV 3%, ACV 5%: Ohms within 
3% total scale length. 
Decibels: -20 to +65db. 
Zero Centre: For adjusting FM detectors. 
Response: +3%-50c/s to 500Kc/s: 


Accessories: . Test Lead: DC;AC, COMMON; Instruction Book 
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ry component in the entire vertical 
uit. I could find nothing wrong. 
Finally I was forced to give it away 
for the day, and I locked up the shop 
with the hope that, before morning, I 
would get some fresh ideas to work on. 
_ By the time I returned to the bench 
‘next morning I had reached one definite 
‘conclusion: as far as I was concerned 
‘there was nothing wrong with the as- 
‘sociated vertical circuitry, putting the 
‘major suspicion fairly and squarely back 
‘on the transformer. To be sure, there 
‘did not appear to be anything actually 
wrong with it and it appeared physically 
similar to the one I had taken out, but I 
‘was beginning to wonder if there had 
‘been some kind of a mixup whereby I 
had the wrong transformer for this set. 
_ Thus alerted, I tried to make a check 
‘on type numbers, the number on the unit 
I had bought being clearly visible. Un- 
fortunately, this was not so on the faulty 
one, which appeared to have no number 
of any kind anywhere on it. This, if any- 
thing, only increased my suspicions. 
_ The doubt having been raised, I now 
-needéd someone to confirm it, but this 
wasn’t easy with the firm out of business. 
However, I did have one idea; while the 
“subsidiary company which had manufac- 
‘tured TV sets no longer existed, the 
parent company, which had many other 
nterests, was still going strong. There 
‘seemed a fair chance that someone with- 
“in the organisation would have the in- 
formation I sought. 
' And so it turned out. A phone call 
-—and several “transfers” — finally put 
‘me in touch with a former employee of 
‘the old company. He threw the first 
glimmer of light on the mystery. He 
‘wasn’t sure why, but he did know that 
‘the design of this particular set had been 
‘changed at one stage, and that the 
change did involve the vertical trans- 
former. And, although he wasn’t quite 
‘sure which was which, he was able to 
tell me that the difference could be 
| recognised in two ways. First, there was 
a change in the suffix letter in the type 
‘number and, second, the leads of one 
type came out the top and the other out 
| the bottom. 
- From this I was able to deduce, (1) 
| the transformer which I had bought was 
‘not the same as the one'‘in the set, by 
‘reason of its different lead con- 
‘figuration, and (2) the type number of the 
“unit I wanted would have the alternative 
‘letter suffix to the one I had. 
_ So now I knew what I wanted, but I 
‘still had to find somewhere to buy it. I 
went back to the list I had started out 
‘with the previous day. With number one 
‘and number three already accounted for, 
-and number two not so readily acces- 
sible, I decided to try number four. 
A bright young man answered the 
‘phone and, in answer to my query, as- 
‘sured me in the most emphatic terms 
‘that they had plenty of stocks. Nor did 
he seem particularly worried about any 
‘subtle difference between types and type 
“numbers. I wasn’t really surprised there- 
fore when I went to take delivery and 
was offered a unit identical with the one 
Thad in the set. 
Nor did it do any good to try to ex- 
plain that there were two types —and 
‘two type numbers, which I quoted. As 
far as the bright young man was con- 
cerned, this was the only type he had, 
so this was the only type in existence. 
In fact, he assured me in very definite 
_ terms that I wouldn’t buy any other 
type anywhere. — 
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That left firm number two as my last 
resort. Wearily, I rang them and stated 
my needs (I was getting a bit sick of 
reciting the little ritual by now). Then — 
wonder of wonders — I was put through 
to a technician who had previously 
worked for the defunct company. Not 
only was he aware that there were dif- 
ferent transformers, he was able to tell | 
me what the difference was. According | 
to him the design of the set had been 
changed, in the middle of production, 
from a low impedance to a high impe- 
dance yoke with, of course, all the as- 
sociated circuitry and components. I had 
oeen trying to drive a high impedance 
yoke with a low impedance transformer. 

But, Oh the irony of it! When[ 
I thought of all the trouble I would have 
been saved if only I had rung the firms 
in the order on my list, instead of geo- 
graphical location, I could have cried. 

The only reason I didn’t was that he 
assured me that they did have the unit 
I wanted. In fact, they had both kinds 
if I wanted them. All I had to do was 


Call in and see our 


NEW RECORD BAR 


@ Large range of L'P’s and singles in 
stock from "Bach to Beatles’ including 
specialised jazz selections. 

@ Hi-Fi enthusiasts specially catered 
for Styli, tapes etc. always in stock. 


P. CARTER 
79 New Illawarra Road, 
BEXLEY NORTH. 50-3150 


PRECISION POTENTIOMETERS 
single turn, multiturn, ganged. 


; ¢ TRIMMERS 
place an order and their carrier would standard and miniature. 
deliver in a couple of days. And, MULTIDIAL 


turn counting dials. 
MINIATURE ROTARY SWITCHES 


10 position Yr inch diameter, 


AUSTRAL INSTRUMENTS 


90D WINSTON AV, EDWARDSTOWN, 
76 2576 


whereas a couple of days would have 
seemed like an intolerable delay the day 
before, I suddenly realised that it didn’t 
seem important any more. 

Which probably proves something or 
other if you’re philosophically inclined. 

But the real kick in the story was yet 
to come. In the course of conversation 
with the technician, I poured forth my 
own tale of woe over the past 24 hours. 
Somehow or other he seemed to find 
it all highly amusing, then went on to 
comment, “You must be one of the fussy 
ones.” 

“What do you mean?” I queried. 

“Well,” he explained, “I understand 
a lot of servicemen have experienced the 
same mix-up as you did, but many of 
them don’t bother to do anything about 
it. As long as the customer doesn’t com- 
plain, they reckon it’s good enough.” 

Which doesn’t say much for the types | 
concerned. Yes, I’m one of the “fussy” | 
ones, and rather proud of it really. — i 

j 
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INDEVA 


NEW! JEMCO PUSH-BUTTON TESTER 
MT-95-B 50,000 0/V 


4*, Inch clear plastic face 


Technical Review 
(Continued from Page 21) 


laboratory experiments. Men in the 
field rarely find their equipment to be so 
photographic. 

Slow-moving targets (close to one mile 
an hour) are often lost in background 
noise, and targets faster than 35 m.p.h. 
aren't picked up. Wind sometimes 
causes branches and tall grass to look 
like people moving, although an experi- 
enced operator can usually tell the dif- 
ference, . 

To avoid drawbacks inherent in radar, 
R.C.A. is experimenting with sound 
waves. This would eliminate clutter 
caused by weather. The sonic wave, 
which is around 38KC, would be pro- 
duced by an_ electromechanical trans- | 
ducer:and collimated by a parabolic | 
horn. 

Another important technique being 
studied by the Air Force, Army and 
Navy, is low light level television. Gen- 
eral Electric Co. and R.C.A. are both 
building systems that can see targets in 
Jight levels lower than 10°‘ foot candles. 
In conjunction with radar they may 
prove to be the best technique yet tried 
for positive perimeter control. © 
(“Electronics” Vol. 38, No; 10.) =| 


100uA, |, 10, 100, £00 MA DC 

0 - 2.5, 10, 50, 250, 1000 V DC/AC 

0 - 200 MEG 5 RANGES 

20 ~ «+ 46 DB £23/2/- 


Reliable performance, Guarantee and 
Service — as all the JEMCO range 


NEW! —JEMCO TESTERS 
WITH AC-CURRENT RANGES 


MT-94-A 20,000 O/V 414," FACE 
100’ uA, 25, 250 MA, 10 AMPS DC |, 
2.5, 10 AMPS AC 

0 - 2.5, 10, 50, 250, 1000 VY DC/AC 
0-5 MEG 4 RANGES | 
20 ~ + 46 DB £20/12/- 
MT-81-A 20,000 0/V 4" FACE 
50 nA, 25, 250, MA DC 10 AMP AC 
0 - 10, 50, 250, 500, 1000 V DC/AC 
0-5 MEG 4 RANGES 

-20 ~ = 36 DB £11/16/- 


Prices FIS Capital Cities plus 1212 p.c. $.T. 


INDEVA INDUSTRIAL DEVELOPMENT 
ASSOCIATES PTY. LID. 


18 Lennox Street, Bellevue Hill, 
N.S.W. Tel.: 36-4401. 
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INDUSTRY IS CLAMOURING for 
ELECTRONICS ENGINEER 


Train now to go ss 
straight to the top 


THE - DAY - BEFORE - YESTERDAY 
the projector push-button age was the 
butt of the unimaginative. 

YESTERDAY Woomera had a 
desperate task finding capable per- 
sonnel and giving them the training 


to man the electronics functions of These specialised 

the space research complexes. subjects are available (3 
TODAY all Australian industry is committed to an immediate from 1.C.S. for home study. 

future of electronic concepts. These expose splendid new (J Audio: Hi-Fi, Stereo [J Monochrome and 
frontiers of production, of work throughput in commerce, of C Automation poloan ty 
living standards. The lack of skilled personnel alone could Electronics Dy] Electiasie: saree 
retard this progression into a totally new world. Eventually the C) Automatic Controls (7 printed Cirewts, 
lack will and must be overcome. Meantime, Australia will search C) Industrial a 
desperately about the world for the people with electronic skills. pret iets Intexrated 
Already there is a dearth of them in Australia, and overseas!  lasteumEntation 
Trained Australians can choose their workplace from the whole CH Digital” Techelgacs,. 7 eee 
world. If you train now with 1.C.S., you will be rewarded well. C) transistors & Semi Also Computer Pro- 
You will reach the top of your profession while many thousands Conductors gramming for Com- 


are just beginning to train. C] Communications inaatil aL 


Make your decision for success now! 
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This month, in addition to regular correspondence, we seem to have 
accumulated quite a collection of out-of-the-way items, which readers 
have brought to our notice. We present them, therefore, by way of 


interest and 


By W. N. 


OST of us have heard at times 
about television “rabbit-ear” an- 
tennas — those gadgets which you can 
sit on top of a television receiver, with 
a minimum of trouble, but which con- 
tinue to be a trouble thereafter! 

You have to fiddle with them to get 
reasonable pictures; they have to be 
moved everytime the set is dusted and 
then put back as they were; they react 
to the placement of metal blinds and 
furniture; they have a potential for pok- 
ing out an unwary eye or two. 

But they pickup television signals, 
nevertheless, and seem thus to have a 
place in the scheme of things. 

However, most television technicians 
will agree that the performance of rabbit- 
ear television antennas relies a good deal 
on chance. Some viewers seem to be 
lucky with them, others are not. 

To this circumstance, TV technicians, 
stolid fellows that they are, have only a 
very unimaginative answer. If rabbit-ears 
don’t work for you, technicians are likely 
to recommend the installation of an attic 
or rooftop antenna, on the basis of its 
higher efficiency, its directive pattern and 
its relative isolation from the living area. 

But one organisation in America has 
apparently chosen to attack the problem 
at its root — to eliminate the element 
of bad luck. Instead of a _ rabbit-ear 
antenna, they offer a rabbit’s-foot anten- 
na, as pictured below. 

As you will see, it’s no ersatz item 
of plastic and fur; it’s a real live (sorry, 
dead) rabbit’s foot, mounted near the 
end of a wire, adjacent to a polished 
board and “a New Botagen Element.” 
_ “Radio-Electronics” reports that “the 
Element looks remarkably like a wadded 
up thin aluminium foil pounded into a 
§/8in hole drilled into the block.” 

| Concerning the performance on test, 
they say “If you feel you can pass up 
5.94 dollars worth of luck, probably a 
diece of wire 5 feet long connected to 
your TV set would work about as well.” 

I asked our assistant editor for his 
ypinion of the device but he only mut- 


diversion. 
Williams 


tered a seemingly unrelated phrase about 
“there’s one born every minute!” 
* * * 

Getting away from the realm of bun- 
nies, quadraped and biped, I was in- 
trigued to read of a new-found use for 
computers, this time by the Los Angeles 
City Police Department. It parallels the 
use of computers in the medical field I 
recently mentioned, for the diagnosis of 
disease and the prescription of remedies. 

In the system, currently under develop- 
ment and experiment, Los Angeles police 


Introducing 
The New Rabbit’s Foot®Antenna 


=3 Fine TV Reception 
Isn’t Just Luck 


Indoor TY with rabbit’s ears antenna con work 
pretty well at times, But signals have short wave 
lengths ond they bounce from all sorts of things 
including people. This causes multiple images. It 
isn’t reception that’s the problem, it's too mony 
Signals thot overlap causing flutters and ghosts. 

The Rabbit’s Foot antenna funnels these signals, 
tanto a single one that’s clear, Rabbit’s Foot isa 
little block of walnut with a New Botagen Element 
inside. Now do away with ‘those ugly, chrome 
Rabbit's ears and replace with Rabbit’s Foot--your 
TV reception luck will change. A child cen install 
it, It clips.onto all sets. Complete with a real 

5 


rabbit's foot, 6.9 
_ Add 30¢ for shipping and handling 


This 33 x 6 inch advertisement ap- 

peared recently in the “New York 

Times” placed by a New York City 

hardware store. It has since been ad- 

vertised by a well-known New York 

record and audio-component discount 
store. 
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“wise-up” a computer about all the 
crimnals that come to their notice — 
who they are, what they are, where they 
are, their likes and dislikes, their habits | 
and weaknesses and particularly their 
modus operandi. 

For good measure, the computer is 
told about the crimes committed in the 
city and environs, whether solved or un- 
solved and items which have been stolen, 
along with brand, model, registration 
and/or serial numbers, etc. 

When a new crime is committed, the 
investigating officer no longer has to rely 
on memory or on ponderous files to 
ascertain whether it is an isolated effort 
or part of a pattern. He translates the 
circumstances into the right kind of 
access languaze and asks the computer. 

If the crime appears to be an isolated 
effort, the computer says so. If it follows 
the general pattern of crimes committed 
at other times and places, the computer 
draws attention to the similarity. 

If the system works as well as it 
might, in sorhe cases, the computer may 
come up with a list of suspects whose 
known characteristics fit the pattern. In- 
terviews follow aimed at discovering the 
guilty party. 

During a particular interview, a police 
officer may well be impressed by the 
“amenities” with which a suspect may 
have surrounded himself — a nice new 
television set, a portable typewriter and 
sO on. 

Of course, the suspect pleads wide- 
eyed innocence. Weren’t most of the 
items bought for him by a doting mother 
who frequents auction sales? 

And what could a policeman say in 
retort in the years B.C, (before com- 
puters)? 

Nothing very much, at least nothing 
legally admissable. 

But now, according to plan, he can 
jot down the details of the “amenities” 
and refer them to the computer with its 
capacious memory. And perchance the 
computer may come up with a highly 
informative list of where these very items 
had once belonged, before mum _ hap- 
pened upon them at an auction sale! 

How intolerable and humiliating for 
any self-respecting social variant. One 
could hardly blame him — and his 
friends — if they went on strike by 
way of protest! (The report, by the way, 
appears in the June 30 issue of “Elec- 
tronics Weekly.”) 

* * * 

In the April 21 issue of the same 

journal is a story by W. J. Baker en- 


titled, “Who was the father of tele- 
vision?” — always a hotly debated sub- 
ject. 


The writer acknowledges that John 
Logie Baird was the first man to achieve 
recognisable pictures from_ electrical 
signals, the first to broadcast television 
signals, the first to span the Atlantic 
with such signals, the first to achieve 
colour television, stereoscopic television, 
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CANNON AUDIO CONNECTORS 


The Cannon XL series, designed for use on microphones, P.A systems, 
tape recorders, amplifiers, and other low level sound circuits, are 
ideally suited for low voltage and low current application. 


The XL range covers 3, 4, 6 and 7 pin plugs and sockets, and an evel 
mains plug and socket. Comprehensive stocks are carried by the N.S.W. 
Distributors, Broadway Electronics Pty. Ltd. Technical leaflet end pricg 
available upon request. 


Distributed by:—- 


“BROADWAY ELECTRONICS PTY: LID. 


ES a BANK: BUILDING, CNR. Pe eA ee IY RD, SYDNEY 
(Opp. Grace Bros.) 
Phone: 211.4224, 211-4244, 211-4213. 


-- With a TRIMAX 


VOLTAGE 
REGULATOR 


Voltage Regulation is essential for industries 
where production can suffer due to power 
fluctuations! TRIMAX Voltage Regulators are 
available with flexible lead entries and 3-pin 
socket for with conduct entries). Stock 
models available in 60 and 250 V.A. 
capacity. Contact our Sales Department for 
further data on the range of TRIMAX Voltage 
Regulators. 


LM ERICSSON (Cro: 


“TRIMAX” er aN 


_ Dear Sir,--In the May, 1965 
» issue of “ELECTRONICS Australia” 
on page 7 you printed a photograph 
» of our single helix antenna. Since 
, you gave this antenna high marks 1 
_ thought that you might be interested 
} in our new quad-helix antenna. 

| This antenna is an array of four 
| I1-turn helices spaced 14 wavelengths 
. apart. With this spacing the capture 
areas do not overlap so much and the 
‘increase of 6dB on quadrupling the 
_ size of an antenna can be more easily 
approached. The gain is about 22dB 
(or 158 times) on right-hand polarisa- 
tion or 19dB on linear polarisation. 
The centre frequently is 137MC. 
_ Each helix is wound on wooden 
radials mounted on a 16ft long 3in 
diameter aluminium tube. The 
antenna is almost all aluminium with 
| welded steel joints and is securely 
braced with non-stretch terylene cord. 
The azimuth and elevation bearings 
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| 
, 
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» are truck front-wheel bearings and the 
» contraption is completely motorised 
, using propellor-feathering motors. 
| Selsyn motors cre used as position 
! indicators. 
_ The top two helices are upside 
down with respect to the bottom two 
to facilitate mounting and are there- 
fore fed 180 degrees out of phase. 
All four 140-ohm helices are connect- 
ed in parallel, giving 35 ohms. This 
ts matched to 70-ohm by a i-wave- 
length section of 50-ohm cable. The 
bandwidth is limited by the phasing 
and matching system. 
The reflectors are I-inch mesh 
chicken-wire and are somewhat lar- 
ger than the minimum 4-wavelength 
diameter specified by Kraus, to re- 
duce as much as possible the electri- 
‘cal intereference from the Physics 
department below and from nearby 
main roads. The reflectors are 6ft 
square. The antenna is 40ft to 80ft 
above ground level. 
_ The main aim in constructing the 
antenna, with the financial help of 
“ meterological department of the 


v 


| university, is to enable us to track 
| weather satellites (Nimbus 2 and Tiros 


ig-screen television, and outside tele- 
ision broadcasts. 

‘But he points out that Baird used 
rinciples which others had suggested 
mg before and that he chose dozgedly 
) follow a road which “presented no 
chnical problems beyond those of ordi- 
ary sound broadcasting.” 

By restricting himself to a system 
hich involved only a few KC of band- 
idth, he was able to compile an im- 
‘essive list of “firsts” but they were 
‘sts having a curiosity value only. None 
* his devices were capable of worth- 
hile commercial application and, today 
lot a single Baird principle is used in 
levision as we know it.” 

The basic concepts behind modern 
l-electronic television had already been 
id down but were pushed into the 
zkground by the immediate — if 
tile — “sucesses” of those who cham- 
oned the mechanical, narrow-band ap- 
oach. It might even be said that Baird 
‘this way contributed to the dark-age 
“television, along with the apostles of 
€ mechanical systems, in other coun- 
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RACKING WEATHER SATELLITES 


to be launched in the near future) 
closer to the southern and nothern 
horizons. This should give as 6 pic- 
tures per pass from the satellites in- 
stead of the 4 pictures per pass from 
Nimbus I late last year. (Incident- 
ally, reading out these pictures was 
our most spectacular project). 

The gain of this antenna over our 
single helix is 9dB, which is not to 
be sneezed at. However, we have 
had to sacrifice bandwidth to get this. 
The Quad-helix is also less manouvre- 
able than the single helix but at least 
we are not exposed to the elements 
during tracking (a job which I, as 
the owner of a Duffle coat, usually 
got). If the single is rare, 1 am sure 
that your readers would be most in- 
terested in this antenna which is prob- 
ably the only one in Australia. 

Paul A. Dunn, VK3ZPD (Hon. 
Treasurer), Melbourne University 
Astronautical Society, Union House, 
University of Melbourne, Parkville, 
N2., Victoria. 


The author points to the Rosing sys- 
tem of 1911 (British patent No. 5486) 
and to Campbell Swinton’s proposals of 
the same year, in which “he presented 
the scientific world with a design for the 
modern all-electronic television camera 
tube and also for a receiver embodying 
(like Rosing’s) cathode ray tube picture 
presentation.” 


The thinking was 


interrupted by. 
World War [| but it was taken up again, 
as evidenced by the patenting of the 
Iconoscope camera tube, over the name 
of Zworykin, a former pupil of Rosing, 
then working in the United States. This 
was in 1923, two years before Baird's 
first public demonstration. 
The first image dissection tube came 
in 1925, patented in Germany by Dieck- 
mann and Hell, followed by a similar 
Farnsworth tube, in the U.S., during 
1926. ; 

It was on such foundations that Mar- 
coni-E.M.I. Ltd., formed in 1934, built 
the structure of modern television, ren- 
dering the work of Baird substantially 
redundant. 
As a man, John Logie Baird may 


ra 7 a 
command “admiration and sympathy for 
his dogged, indomitable battles against 
chronic ill-health, poverty, discourage- 
ment by others and at the last, for his 
valiant but unsuccessful struggle against 
the rival system developed by a powerfu! 
manufacturing combine.” 

However, in assessing the real value 
of his contribution, the writer observes 
that we must deal with technicalities, 
not personalities, 

* * * 

Turning to another famous _person- 
ality and pioneer, the name of Lee De 
Forest is widely associated with the 
development of the triode valve, his 
earlier history and other activities re- 
maining a closed book to most of us. 

In the March 1965 issue of “Scientific 


RADIO FOR 
AMATEURS— 


A Practical Stott Course 


STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 


Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMAT- 
EURS. 


Stotls Correspondence College 


15% Flinders Lane, Melbourne; 383 George 
St., Sydney; 290 Adelaide St., Brisbane; 
45 Gilles St., Adelaide; 1130 Hay St., Perth, 


<aem==' POST THIS COUPON “=== == 


TO STOTTS: Please send me, free and without 
obligation, full particulars of your Course in 
Radio for Amateurs. 


NAME 
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AGE .cseeee (E.A.9.65) 


Or ROR ee cane eeseseoes 


WARBURTON 
FRANKI 


SPECIAL WORLD FAMOUS 


POLYPAKS 
1 DOLLAR (10/-) 


Famous 1!-dollar paks — brand new — no rubbish. 
Ideal for amateurs, beginners, servicemen, enthusiasts. 


30 carbon resistors, asst. } watt and 1 watt, pre- 
sets, too, 1 dollar (10/). 


asst. capacitors, 5 each paper, 
ceramic. 1 dollar (10/). 


silver mica capacitors, inc. 5 per cent values. 
1 dollar (10/). 


styroseal plastic capacitors, 20 per cent and 10 
per cent. 1 dollar (10/). 


Guaranteed Al quality. Popular 
postage Sd, 3 paks, post free. 


plastic mica, 


brands. 1 pak, 


NEW SPACE AGE POWER COMPACTNESS 


MITY AMP 


Powerful 2-Watt Transistor Audio Amplifier Module. 
Completely encapsulated in Epoxy Resin. Cannot be 
affected by high humidity or salt. Will function sub- 
merged in water. Size: 2in x 34in x @in thick. Weight: 
6o0z. Frequency Response: 20C to 15KC plus or minus 
2DB at 1 Watt level. Input Voltage—required to drive 
full power: 5V. Input Impedance: 45 ohms to 50K 
ohms. Output Impedance: 3.2 ohms to 45 ohms. 
Power Requirements: 6 to 12 Volts at 300 to 700 M.A. 
according to Speaker Voice Coil Impedance. Complete 
instruction leaflet supplied showing how to make — 
Intercoms, Signal Tracer, P.A. Systems and Record 


Players, 
£5/19/6 ($11.95) 


Inc. Pack and Post. 


220 ay ST. 7 _ ve 


® Please include postage and freight with all orders. 


EVEREADY JUNIOR SCIENCE KITS 


Introduction to Electricity. Full of interest to all ages, 
Kit includes — Magnets, Compass, Electric Motor, 
Iron Filings, Wire Coil, Clips, Wires, Sockets, Lamps 
and Holders, Batteries and full colour 52-page In- 
struction Book. 


62/6 ($6. 25) each Plus Pack and Post, 2/6. 
MICROPHONES 


Crystal Lapel Type, complete with Cord and Plug. 


Lowest price ever. 12/6 ($1 .25) 


SIGNAL 
GENERATORS 


FAMOUS LEADER LSG11 


£15 ($30) 


Including tax aind freight. 
The LEADER LSG-11 is a general purpose signal generator having 
features which make it most useful ia testing, checking and 
experimenting with radio and audio frequency circuits. Calibra- 
tion accuracy is plus-minus 1% below 30Mc and plus-minus 3% 
to 390Mc. This feature permits easy alignment and checking 
of ‘tuned circuits, IF amplifiers, etc. 
Wide frequency range: 120 Ke to 390 Mc, Stable Colpitts oscilla- 
tor with buffer stage. Two audio modulation frequencies. Provi- 
sion for quartz crystal. Clear scales for frequency calibration. 
Compact and rugged construction. 
SPECIFICATIONS: 
Frequency Range 
Calibrated Harmonics 
‘ Output 
Modulation Frequencies 


Attractive heavy steel cabinet. 
120KC-130Mc. on fundamentals. 


120-390Mc. 

0-100,000uV, adjustable (120Kc-38Mc). 

£0 ane 1,000cps, A.F. Output adjust- 
able. 

1 Mc to 15 Me. 

1-12BH7 1-6ARS. 

1-750ohm Cable. 

AC 50/60 cps; 100V. 115V or 230V as 

; ; 13VA_ approx. 

Size and Weight x 11.5cm; 2.75 kg (6.11b) 

Covain x 7'¥2in x 4'2in). 


Crystal Oscillator 
Tube Complement 
Accessory 

Power Supply 


MICROPHONE MIXERS 


Enables*the outputs from 4 High Impedance Micro- 
phones to be mixed and controlled at will. Attractive 
Gold Anodized Case, 6in x 2%in x 24in.- Supplied 
c/w battery and Instructions. 
Post free. 
GELOSO COIL KITS 
MODEL 2676 — 5 BANDS — COVER FROM 520 
Ke to 18.5Mc. You get @ Wired Coil Bracket and 
Switch @ Pair 455Kce IF Transformers @ 2 Gang 
Tuning Condensor with built in Trimmers @® Com- 
plete dial Assembly with Calibrated Dial Glass Sain 
x 44in @ Descriptive leaflet with Circuit. 


£7/10/- ($15) Inc, Pack and Post. 
CRYSTAL DIODE RADIOS 


Models PT 8 and B 1. Sup- 
plied boxed with earphone. 
and aerial wire, 


25/6 ($2.55) Post free. 
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TRANSISTORISED. 


£5/7/6 ($10.75) 


* TRADE ALSO SUPPLIED 


merican” Robert A. Chipman takes a 
lose look at De Forest's own stories of 
is famous and basic invention. He con- 
udes that, over the years between 1906 
1961, they had become clothed with 
great deal of romancing so that there 
as “often only a superficial relation 
between his recoliections and the actual 
uence of events.” 

Based on research of publications, 
Gated around the turn of the century, 
Chipman recounts De Forest’s activities 
with commercial wireless telegraphy and 
concludes that he enjoyed publicity in 
the United States out of all proportion 
to his technical contribution. To quote 
“Flecttical World” . . , “We continue 


s experiments that are inferior to what 
arconi achieved three years ago.” 
It seems that De Forest’s big problem 
the time was the lack of title to any 
mm. of commercial detector, vital 
tents being still effective and in the 
ds of rival concerns. This led De 
Forest to examine the Fleming diode 
which had, to that time, enjoyed very 
little practical application in wireless 
legraphy. 
De Forest sought to provide himself 
with patent rights by claiming improve- 
ents which amounted to nothing more 
a adding a forward-bias potential. His 
“development” was explained in a 
fanical paper to the American LE.E. 
yhich Chipman rates as unbelievably 
ive for a man of De Forest’s standing. 
_ He suggests that it is kinder to believe 
that the paper was more in the nature 
f an elaborate gesture to support De 
Orest’s case against a potential chal- 
mge by Marconi, owner of the original 
leming patent. 
His reference in the paper to a “sensi- 
€ gaseous conducting medium” and 
s description of the effect of the bias 
tential indicates, quite clearly, ac- 
rding to the writer, that De Forest 
ad no concept of electron conduction 
©r of the simple rectifying action of 
thermionic diode. His mind was en- 
ed with ideas of “trigger action” 
a1 pived from coherers and such like. 
The whole De Forest diode concept 
asa dismal flop, legally, technically 
id commercially, but De Forest con- 
ued to fiddle with diodes and extra 
ments ever hoping to find an arrange- 
nt that would trigger the sensitive 
ous conducting medium. 


r RIODE "LEGEND" 


_ The De Forest legend, according to 
hipman, is that his triode was the out- 
me of an orderly and progressive de- 
elopment and that it was immediately 
scognised by all and sundry as a mir- 
lous development. 

On the contrary, he claims that the 
iest De Forest diodes with extra ele- 
nent must have been atrociously ineffi- 
ient as detectors; that the first genuine 
riode was just perceptibly better than 
urrent electrolytic detectors and that it 
lid not win any significant acceptance. 
De Forest showed little inclination to 
nprove his brain-child and, for years, 
triode remained just another type 
detector, and not a very favoured 
at that. 

_was left to others to understand 
® principle of the triode, to develop 
and apply it, to the point where it 
locked the door to modern electronics. 
Chipman concludes that far from be- 
the genius of the electron tube, De 
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to be regaled with newspaper accounts ° 


; Dear Sir, 


One finds magazines of all types in strange places. 


I encountered your 


publication in a dentist’s waiting room and though most intechnical by 


nature 1 thumbed through its pages. 


Mind you it was the issue of August, 1964: 

Then I found a point of common interest for | discovered over your 
- signature an editorial dealing with the educational capabilities of technical 
men but a sad lack of ability to explain, pass on or represent that knowledge 


to others. 


My interest is as National President of the Australian Toastmasters Club. 
Toastmasters are clubs made up of members from all walks of life 


devoted to improving their ability in 
through a progressive program of public speaking. 
Oddly enough of recent date our increase in memberships (we now num- 


“Thinking, Listening and Speaking” 


ber 50 clubs) has been due mainly to an influx of members from technical fields 
where apparently rapid promotion to responsible positions has taken place 
and men have become aware of a need to communicate ideas and information 
and formulate opinions and recommendations, 

Thus far this has been, no doubt, of passing interest to you. 

Of course, we have an axe to grind. 

1 wonder if your journal would be interested in making mention of 
our clubs especially with regard to your interest in technical men. 

By way of testimony may I point out that the British Motor Corporation 
and Wunderlich Ltd. have established Toastmaster Clubs within their fac- 
tories for some time to give training to technical men who are called upon 


to impart knowledge to junior employees, apprentices, 
Should readers be interested further, 


etc. 
our Public Relations Officer Mr 


Russ Fuller at 80-0301 would gladly supply any further details. 


Your faithfully, 


Russ Walkington, 
National President, 


23 Fifth Avenue Condell Laie N.S.W. 


Forest “invented the device in the cut- 
and-try sense of the word and with no 
scientific understanding of what he was 
doing.” 


TRANSISTOR — 1930! 


While on this general theme, I may 
as well. proceed to yet another item 
brought to my attention by a reader, in 
the form of photostat page copied from 
the journal “Analog.” 

I wonder how you would reply to a 
question about the transistor. . . who 
invented it and when? 


Most likely you’d start thinking in terms 
of Bell Telephone Labs., 1950... or 
something like that. Most of us can 
remember quite vividly the arrival of 
transistors and the relatively recent re- 
volution which their coming has pro- 
duced in the industry. 

But Theodore .Thomas, writing in 
“Analog” claims that it could have hap- 
pened twenty years earlier had a few 
people been more astute in their read- 
ing of patents. 

Reproduced with the article is a copy 
of Patent No. 1,745,175, United States 
Patent Office, granted on January 28, 
1930 to Julius Edgar Lilienfeld, of 
Brooklyn, New York.. 


“The invention relates to a method of 
and apparatus for controlling the flow 
of an electric current between two ter- 
minals of an electrically conducting solid 
by establishing a third potential between 
said terminals; and is particularly adapt- 
able to the amplification of oscillating 
currents such as prevail, for example in 
radio communication . . .” 

The specification goes on to describe 
the construction of the solid state device, 
its operation and its application in a 
simple receiver circuit. 

In analysing the claims, Theodore 
Thomas points out that Dr Lilienfeld, a 
former professor at the University of 


EONGs: bustealian, peoptemeer: 1965 


et 


Leipzig, described what was, in effect, 
an NPN _ transistor, fabricated from 
aluminium foil and cuprous sulphide on 
a glass substrate. 

Lilienfeld reported accurately that it 
did work but was able to advance only 
a tentative explanation as to why, because 
of the then limited understanding of solid 
state phenomena. 

However, his observation of the be- 
haviour was good enough to allow him 
to file additional patents covering de- 
vices which are clearly recognisable as 
NPPN and PNNP transistors and a re- 
versed biased P-N junction used as a 
variable capacitor. (U.S, patents No. 
1,877,140, 1,900,018.) 

But the patents sat in the files for 
twenty years, unheeded, while the indus- 
try pursued the thermionic valve to some- 
thing approaching the limit of its current 
development. 

Theodore Thomas reasons that many 
people must have read Lilienfeld’s patents 
but dismissed them because the tech- 
nique was off-beat. He sees in the 
situation an indication that even in the 
search for the unusual, orthodoxy reigns! 

To end in a lighter vein, I acknow- 
ledge a letter from J.J. (Auckland, N.Z.) 
who says: 

“We are particularly interested in the 
‘equipment’ (your terminology) pictured 
on the front cover of the July issue . . 
especially the ‘instrument’ in the lower 
left foreground, in the purple cabinet. 

“May we hope that you will see your 
way clear to feature much more ‘equip- 
ment’ of this type on future covers.” 

Another Auckland reader, G.P. com- 
ments: 

“Keep up the good work with the July 
cover; August was quite a let-down.” 

Strange that both letters should come 
from the one city. Perhaps they don't 
make diodes in Auckland. Or maybe 


the place is populated by would-be 
purple people eaters! g 
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EVENINGS and WEEKENDS: “KALUA,” Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


CHASSIS PUNCHES | NEW HEADPHONES | C()MMIJNICATIONS 


SIZES %&", 34", %, 1°. RECEIVERS 


B.28—CR100 


ite” with tapercd 
Reamer and Carry Box, 
Current Navy Receiver 
6 Band .40 K.C. to 32 Meg. 


£2/17/6 
Variable Selectivity. 2 R.F. 


136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN—51-7008 


NEW 


HOME LIGHT BATTERY 


CLYDE OR DUNLOP 
19 Plate. 150 Amp. 
Dry Charged. Cells. 


£1/12/6 ea 
A.C. D.C. MOTORS | — 


American Lightweight 
Australian DLR S 
Dynamig Earpieces, pr. 


Post S/. Interstate 10/. 
3 Post., 2/6 pr. 


NEW POWER > 


32V and 110¥V 


High Speed, Series Wound, 
1 


h.p. motors. 


£1/17/6 


Post. N.S.W. 7/6, Interstate 12/6. 6. 
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GENEMOTORS | 


Output 
300mA New 
350mA ‘ 
200mA: 6.5)... ds 
100mA New 
200mA New 
250mA New 
16mA. .. 


Input 
12v 
12v 
12¥ 
24v 
24v 
24v 
12v 
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600v 
500v 
1200v 
250v 
§40v 
300¥ 
2758¥ 
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TRANSFORMERS 


1960 Sin CRO .. .. .. 
325 x 32§ 1S0MA .. . 4 
285 x 285 300 MA .. .. 7 
800V and 270V 300MA 7 
240V-110V 1.3KVA Auto 10 1 
150 x 180V 30 MA .. 1 
225 x 225V 40 MA .. 

i24V Doubler 300MA 

i30V Doubler 400 MA 

145V Doubler 450 MA 

{50V Doubler 500 MA 

220¥ Doubler 600 MA 

310 x 310 170 MA 
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Vibrator Transfor 


6V 300V 125 MA ...... 
12V 325V 125 MA 


6V, 3-pole Miniature .. .. 
17060 SPDT ¥ 5 
1300 SPDT i 

500 x 500 SPDT 
12 volts, DPDT, 5 amp 
12 volts DPDT ; 
100pf TX var. condensers” 
100 to 500 pf 3000v, var. 
500 to 2000 pf 750v. var. 10 
Hi-speed Polarised ay £2 10 
400 ohm .. 2 


‘£1 


6 
6 
6 
6 
0 
6 
0 
0 
0 
0 
6 
6 


Lapel Crystal Mikes .. 
Crystal Mikes with switch .. 
Telephone Pick-up Units 
Con‘act Pick-up Cnits r 
100UA Stereo Bal Meters 


OIL FILLED 
CONDENSERS 


-Smfd 600V 
2mfd 600V .. 
rfd 600V .. A 
4mfd 600V Ey 
4mfd 2.5K . &1 
Imfd 3000V 1 
-Smfd 5K. .1 5K, .1 3K AC 
25 4K. .5 244K -- GB. 
4 mfd 3000 ake 
2 mfd 3000 
1 mfd 3000 
1.25 mfd. 6000v. 

mfd 4000, 

mfd. 2000v. 

mfd, 1500v. 

mfd. 1500v. 

mfd. 600v. 

mfd. 1000v, 
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PYE REPORTER 
‘2-way Vehicle Band Transceivers, 
Ex Taxi Cabs. 
12 volt, 70 meg. Complete with 
valves and speaker. 
£16/17/6 
tested. Reconditioned with 
crystals to your hi low 


£45 /. 


‘NEW C.R 0. | TUBES 


3API-906 3in 

CV112 Sin’ 3: 
VCR97 6in .. 
ACR10/VCRI39A in 
CV1522 134in 


NEW 10” “10” SPEAKERS 
Heavy Duty. 10 Watt. English. Per 
Mag. Un'ts. 

3 Ohm Voice Coil. 
£1/15/- 


Post N.S.W.. 7/6. Interstate 


Air 


12/6. 


100 NEW ASSORTED 


04 Values. 


RESISTORS 


I.R.C., 1, 1.2 Watt. 
1% ohm. to 10 megs. 


15/-, Post 2/6 


100 new assorted Condensers. 


Paper, Mica, Ceramic Metalcap. 
25 Values. 


£1 /-/- Post., 
WANTED 


Communications pecerveres Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices. 
Call, write or phone, any time, 


TRANSISTORS 


American Units. 
MT-71-OC71 AeY 
ZIN UTA 25 er eet Beha ate aals 1 
SN 442 |. eee sen near ee 
ZN VAST eae ree ve earn las 
High-powered units for 


audio, 200-watt power 
transistor ignition. 


T.B.Y. 
TRANSCEIVERS 


to 80 Megs. Battery Operuted,. 
4 Band units. Variable tuning. 


£14/17/6 


Complete with aerial, Headphones. 
microphone, junction box, plugs and 


 £19/17/6 


Mainly 


2/6. 


a 6 
0 0 
520 
0 0 

75-watt 
units or 


20 


COMMAND 
TRANSMITTERS 


4 to 5.3 or 5.3 to 7 Meg. 
Less Crystal. 
Complete with Valves 


£7/17/6 
NEW METERS 


square: ye toe Plastic. 
SO UA .. 

SO UA 
Vee, 


6 
Spee 6 
re 6 
6 
0 
6 
Ant a 
2/6. 4. 


NEW 
VACUUM PUMPS 


+ Vacuum. 7 CF. per min. 


£3/17/6 
PILLOW PHONES 


Low Imp. VC Matchings. 
Ideal Hospitals. ete. 


17/6 each 


Interstate. 


ELECTRONICS 


2 XO. Stages. 
Spread. 


Gate Band 
Air-tested, 
operation, 


Crystal 
New condition. 
Realigned 240V A.C, 


£65/-/- 
AR7 RECEIVERS 


Air-tested. realigned. Perfect order. 


EST/10/- 


3BZ RECEIVERS — 


AIR TESTED. PERFECT ORDER. 
' 6 Band, 
to 30 Megs. 
communications Receiver or 
mobile and small ships’ use, 


£27/10/- 
A.M.R. 101 


version of ae H.R.O. 
and A.R.7. 


_£57/10/- | 


A.W.A,. 


COMMUNICATIONS 
RECEIVERS 


E.1.L. 401 


4 Band. S00Kce to 30 Megs, 
B.F.O,  S. Meter. Noise Limiter, 
Band Spread. 240v A.C, 


£45/0/0 
E.l.L. 62A 


Band Spread. Amateur 
9 Valves. S50Ke to 30 
B.F.O. S, Meter. ANL, 


£72/10/0 


NEW GRAMO MOTORS 


4-speed 240 V.A.C. 3000 R.P.M. 


£1/7/6 


NEW 3-GANG 
CONDENSERS 


300 PF+ 200 PF+ 60 PF 
71/6 
TV SAFETY GLASS 


19in Moulded “Filter” Safety 


Screens. 
10/- 


NEW ROTARY 
CONVERTERS 


160 watt. 50 Cycle. 
24v to 32¥ input. 
Output can be supplied 
for S0-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders. Fluorescent Lights, 


£19/17/6 


Watt. as above. 


£36/17/6 
12 VOLT UNITS 


240NV. S50 Cycle. 160 Watt 
Will Operate TV Sets. 


£19/17/6 


4+ Band. 
Receiver. 
Megs, 
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wishes 


; achieved by merely taking an output 


After building our Playmaster Con- 
trol Unit No. 10 (May, 1960) a 
reader, who for personal reasons 
to remain anonymous, 
found that he needed an extra input 
to, and output from, the unit, over 
and above the original facilities. 
Details of his interesting and simple 
modification are set out in the fol- 
lowing letter. 


e N occasions while listening to the 


radio on my Playmaster set-up, I 
have felt that there were pieces of music 
that I would have liked to have tape 
recorded. Unfortunately, no facility is 
available in the equipment as it stands, 
to allow signals to be obtained easily 
for feeding to an external recorder. 

“The objective can, of course, be 


for the tape recorder across the voice 
coil of one of the speakers but this 
struck me as a rather temporary and 
primitive arrangement. 

“No less to the point, I wanted to 
incorporate in the equipment an input 


circuit to which I could feed an audio 


signal from my tape recorder, amplified 
signals being readily available from it. 

“Having thus decided upon both tape 
input and output facilities the problem 


was — how? 


“Quite obviously, the logical place to 
install the extra facilities was in the 
control unit. 

“Fortunately, in this particular con- 
trol unit, the selector switch has five 


“positions, of which only four are used, 


the fifth position being vacant. This left 


the way open for me to utulise the fifth 


position of the selector switch for the 
proposed extra imput to the system. 

“The photograph shows a back view 
of the control unit, with the additional 
‘tape in’ and ‘tape out’ connectors. The 
two ‘pickup’ points on the extreme left 
and the socket and plug on the extreme 


right are part of the original design 


layout. 

“Reference made to the circuit dia- 
gram of the unit showed me that stereo 
input signals could be fed to the ampli- 
fiers via sections Sa and Sd of the selec- 
tor switch, being the right front half 
and the right back half of the switch 
respectively, viewing it from the rear of 


the unit. This feeds the input to the 
grids 
both, depending upon whether one or 


of either V2 or V4, or 


two channels are in use at the time. 
“For my ‘tape outputs’ I merely took 
connections from the ‘hot’ end of either 


volume control, through 100K 4W resis- 


tors, one in series with each of the two 
output leads. The resistors were inserted 
to minimise adverse loading on _ the 


“normal circuits. 
ELECTRONICS Australia, September, 1965 
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A READER BUILT IT! 


[ PICKUP IN 


| es 
AC 


i Ua: Pe sae 
oO .J) @ @\ @ @ 


RY) ~o TAPE IN TAPE IN 
Xo : 


| PICKUP IN 


“The inclusion of these resistors in 
the output lines necessiates the mount- 
ing of a small taz strip inside the control 
unit and I found it most convenient to 
mount my tag strip, measuring 14in by 
tin, between V2 and V4. 

“For the run between the ‘tape in’ 
and the selector switch I used 
screened microphone cable, which may 
also be used for the section between the 
tag strip and the ‘tape out’ sockets. 


“With the additions and modifications 
completed I can now feed either mono 
or stereo into the system for reproduc- 
tion; it is also possible to record from 
the system in a_ satisfactory manner, 
either mono or stereo from the pickup, 
or direct from the radio. 


“As the outputs are taken off the ‘hot’ 
end of the volume controls, recording 
can be done independently of the main 
volume controls of the unit, which may 
be set at any desired level, thus giving 
full latitude to use of the original system 
for listening, even when recording. 


Circuits and devices which we aave not actually 
tested in our laboratory but published for the 
- general interest of beginners and experimenters. 


OUTPUT FOR CONTROL UNIT 


ne © | 
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“This means too, that if recording from 
the pickup is beinz carried out, signals 
from this source have been fully com- 
pensated. For recording, I normally leave 
the bass and treble controls at ‘flat’. 

“However, when playing back from 
the tape recorder, the treble, bass and 
balance of the signals can be controlled 
in exactly the same manner as those 
from the pickup or radio source. 

“This arrangement could also be used 
to feed in the audio ouput from an 
electronic organ, television set or any 
such other equipment, for the purpose 
either of recording or reproduction.” 

Editor’s Note: Many of the Playmaster 
units used 5-position selector switches 
and could therefore be modified as sug- 
gested by this correspondent. The signal 
picked out of the tape recorder amplifier 
would need to be kept to 0.25V or so and 
may need to be divided, in some cases, 
as from the radio tuner. The signal at 
the “tape out” sockets should be about 
right for feeding into the “pick-up” input 
of an average tape recorder, Ge 


| MICROMINIATURE CIRCUITS — from page 14 | 


Integrated Circuit—one which has all 
resistors, capacitors, diodes, transistors 
and their interconnections on a single 
ceramic or semiconductor chip. 

Thin Film Circuit—an electronic circuit 
having all leads, resistors and capaci- 
tors deposited on a substrate in the 
form of thin films. 

Monolithic Integrated Circuit an 
electronic circuit having all joints, 
components and transistors formed 
within and on the surface of a single 
chip of silicon. 

CRDTL — Complementary _ Resistor- 
Diode-Transistor Logic circuit. 

DTL—Diode Transistor Logic circuit. 

DCTL—Direct Coupled Transistor Logic 
circuit. 

ECL—Emitter Coupled Logic circuit. 

FEB—Functional Electronic Block. 

MECL—Monolithic Emitter Coupled 
Logic circuit. 

MEL—Multiple Emitter Logic circuit. 

RCTL—Resistance Coupled Transistor 
Logic circuit. 

RDTL—Resistor-Diode-Transistor Logic 


circuit. 
RTL—Resistor-Transistor Logic circuit. 
SIC—Semiconductor Integrated Circuit. 
TTL—tTransistor-Transistor Logic cir- 
cuit. 


Technical references: 

S, N. Levine: Principles of Solid-State 
Microelectronics; Holt, Rinehart and 
Winston, 1963, 

G. W. A, Dummer: Microminiaturis- 
ation; Pergamon, 1962. 
Keonjian: Microelectronics; 

Hill, 1963. 
IEEE Spectrum, June 1964. 


General references: 

G. W. A. Dummer: Miniaturisation ad 
Infinitum; New Scientist, 25/2/65. 

E, A. Sack: Molecular Electronics and 
the. Circuit Engineer; Westinghouse 
Engineer, January 1965. 

D. R. Tibbetts: A Hybrid Approach to 

Integrated Circuits; Industria} Elec- 

tronics, August 1965, 

. GG. Thornton: Microelectronics: 

Chemical Engineering, 10/5/65. 
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6 FINEST RANGE OF HIGH FIDELITY LOUD PEAK 

ip) 


= WW EDITION NOW OUT! 


A new, bigger, more colourful edition of this “Guide to full listening Details of the full Goodmans loudspeaker range, inc! 
enjoyment'’—-revised and completely up-to-date. Packed with infor- 


GOODMANS HIGH FIDELITY LOUDSPEAKERS MANUAL 


uding com- 
plete Systems, and laboratory-tested designs for enclosures. 
mation for everyone interested in High Fidelity. ] 
Articles on High Fidelity for beginners, and on stereo, “b 
systems and electric guitar amplification. 


You'll find the Manual both interesting and informative — send the 
udget” coupon for your free copy of the new edition. 


Please send me a free copy of ! 


the 1965 Goodmans High Fidelity 
Sole Australian Agents: 


Manual. | 
BRITISH MERCHANDISING PTY. LTD. sditululaninnebdhaesutieiie gdilealunics ig 
60 Clarence Street, 


Address 
SYDNEY, N.S.W. Telephone 29. 1571 [crs 


Made in England by Goodmans Industries Limited Lz 
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COMPACT, SEALED ENCLOSURES 


FOR 6, 8, 10, 12 & 15-inch LOUDSPEAKERS 


This article carries on from where we left off, when describing the Play- 

master "'Bookshelf'' loudspeakers in the December 1964 and January 

1965 issues of this journal. It discusses the question of mounting larger 
diameter loudspeakers in fully sealed enclosues. 


By Neville Williams 


N evolving and presenting the ‘“Book- 

shelf” loudspeaker system, we had a 
particular objective in view — to assist 
those readers desiring high fidelity 
reproduction but unable to accommo- 
date, in their homes, anything more than 
very small loudspeaker enclosures. 

Our objective was not to make a case 

for small enclosures against larger ones 
but simply to develop the theme that, if 
circumstances compelled the use of 
smali enclosures, here was a _ recom- 
mended method of approach. 
_ Our “prescription” involved the use, 
for each channel, of a basic loudspeaker 
having a nominal overall diameter of 6 
inches and a natural cone resonance 
of not higher than 50cps, when measur- 
ed in free air and driven from a low 
impedance source. The Magnovox 6WR 
was specifically recommended being, to 
the best of our knowledge, the only 
Australian-made loudspeaker able to 
meet the specifications. — 

We recommended, further, that the 
loudspeaker be housed in a rigid, fully 
sealed enclosure, of effective internal 
volume not less than 0.5 cu. ft. and 
lightly filled with either of two 
materials: (1) a 36 x 18in piece of 160z 
Innerbond or (2) a 20 x 30in batt of 
type A Fibertex. 


These specifications looked after the 
bass end very well but, as a precaution 
gainst intermodulation, we advised the 
use of a tweeter (Rola SFX or Magnavox 
HFS5S1C) and a simple L/C dividing 
network crossing over, for preference, 
P25KC, - 


As verified by sound pressure tests, 
e Bookshelf system, as recommended, 
ad a remarkably even response from 
t least 16KC down to 70cps. Below 
his figure, it tapered at the expected 
ate of 12db per octave but sufficiently 
ee from doubling effects to permit 
odest use of bass boost and a practical 
xtension of the range to about 40cps. 
The success of the project is now 
history and literally thousands of the 
nits have been built up by readers 
bought as complete units from one 

or the other of our _ advertisers. 
or is there any reason why its popular- 
ee ould diminish. The original 15- 
i versions are still selling well, while 
he 7.5-ohm version, described in the 
July 65 issue, is meeting a more limited 


but still definite demand. 
It may be recalled that, in the original 


article, reference was made to the possi- 
bility of using the same technique for 
arger speakers —- mounting them in 
sealed enclosures filled with the kind of 
packing suggested for the Bookshelf units. 
Not surprisingly the thought has in- 
trigued quite a few readers but, due to 
pressure of other work, we have only 
just recently been able to give the 
matter our attention. 

In considering the proposition, it is 
hecessary to appreciate that the motiva- 
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tion differs from that of the Bookshelf 
project. In that case, we were faced with 
a specific need and we came up with a 
specific answer — an enclosure of a 
certain minimum size, a stated amount 
and type of acoustic packing and a 
combination of loudspeakers and cross- 
over network selected for the job. 


As far as a scaled-up system is con- 
cerned, it would appear that a major 
interest is from readers who already 
have one or more larger loudspeakers 
on hand and who face the compulsion 
to house them in something smaller 
than the conventional vented enclosure. 
The problem therefore’ starts with 
a variety of 8, 10 and 12-inch diameter 
loudspeakers and ends with the question 
“how do we house them?” 


At the outset, it may be wise to stress 
that, here again, the purpose of this 
article is not to make a case for small 
enclosures against larger ones. As 
a general rule, for a given order of 
design merit, baffling can be made more 
effective as the number of cubic feet 
available multiplies. It certainly 
becomes less critical! 


The purpose of the article rather is to 
show that, where space is at a premium, 
very acceptable results can be obtained 
from small enclosures by following the 
right procedures. In fact, results from 
an “optimum” small system may well 
be better than from an enclosure/loud- 


He 
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The cabinet pictured here is to the 
approximate proportions, as set out 
in the table overleaf. The finish can 
be a matter for individual choice, the 
vital considerations being that the 
cabinet be rigid, airtight and not 
less than the recommended minimum 
volume for the particular size of 
loudspeaker. 


speaker combination which is more 
bulky but less discreetly chosen. 

It may also be wise to stress that an 
enclosure affects mainly the behaviour 
of a loudspeaker over the bass region 
below about 250cps. Provided the front 
of the cone can radiate freely into the 
listening area, what is heard above about 
250cps relates substantially to the inher- 
ent characteristics of the loudspeaker 
(or loudspeakers). 

If there are frequency regions where 
the output is prominent or suppressed, 
then the reproduction will be coloured 
thereby. If the high frequency response 
(or the separate tweeter) is dominant or 
inadequate, the overall balance will be 
affected accordingly—and so on. 

In short, any enclosure details we 
might suggest from here on can vitally 
affect the bass end and have second 
order effects in the middle register; 
beyond that, whether the sound is clear 
or muddled, peaky or smooth is a func- 
tion of the loudspeaker which you have 
in mind to use. 

This much is over to the individual 
enthusiast—and the capacity of his 
purse! 


BASIC REQUIREMENT 


We can start out, however, with one 
quite definite premise. 

For satisfactory performance in the 
bass register, the only loudspeakers 
which lend themselves to mounting in 
a sealed, compact enclosure are those 
having a natural cone resonance in the 
50-cycle region, or below. This is as 
true of larger loudspeakers as it was 
of the 6-inch unit specified for the 
original Bookshelf unit. 

Loudspeakers having a cone resonance 
from about 60cps upward have been 
designed primarily with a view to use 


in open-backed ’gram cabinets, where 


their cone resonance gives an obvious, 
if synthetic, boost to the bass response. 
However, this very quality prejudices 
their use for high fidelity application 
and a critically tuned reflex enclosure, 
designed to cancel the resonance and/or 
introduce a new, lower-frequency peak 
is probably the best course to follow, 
if such loudspeakers must be used. 


Incidentally, completely sealed en- 
closures are sometimes referred to in 
audio circles as “infinite baffles’—to the 
mind of this author a misnomer, The 
term presumably arises from the idea 
that there is complete isolation between 
the front and back waves. What is more 
to the point, the dimensions of any likely 
sealed enclosure are strictly finite, in 
terms of sonic dimensions, and they con- 
sequently modify the behaviour of the 
asociated loudspeaker. The term “in- 
finite baffle’ could more fairly be ap- 
plied to the situation where a loud- 
speaker is mounted through an otherwise 
unbroken wall. 

The resonance figure for a particular 
loudspeaker may be quoted by the 
manufacturer, but should ideally be veri- 
fied, as we did with the various units 
involved in our tests. 

(Our method was to rest the loud- 
speaker on its back on the bench, with- 
out any form of baffle. It was driven 
from a low impedance amplifier (a 
typical “Playmaster” unit with feedback) 
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(AUST.) PTY. LTD. 
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WIDE RANGE - SPEAKERS 


6WReSWRe 12 WR 


WITH LOW RESONANCE OF 45 c.p.s. AND OTHER 
DESIRABLE CHARACTERISTICS AS OUTLINED BY 
THE “ELECTRONICS” FEATURE. 


THE MAGNAVOX FRSC rweerer 


USED WITH ANY OF THE ABOVE SPEAKERS WILL 
EVEN FURTHER ENHANCE THE REPRODUCTION 


HF5SIC. 


MAGNAVOX SPEAKERS OBTAINABLE FROM: 

GEORGE BROWN and CO., 267 Clarence St., Sydney. WARBURTON FRANKI 
INDUSTRIES (MELB.) 220 Park St., South Melbourne. GLADIOLA CO., 241 
Waymouth St., Adelaide. D. IRVINE and CO., 14 Merivale St., South Brisbane. 
DALGETY and CO., Townsville. TECH. PARTS PTY. LTD., 953 Hay St., Perth. | 


T2WR 


| BARGAINS IN STEREO x TAPE RECORDERS 


RADIOS AND 


LINMARK 14 WATT STEREO AMPLIFIER ...... 16 GNS 
PIONETR SMB160, 18 Wait STEREO AMPLIFIER £52/10/- 
PIONEER SMB161, 22 Walt STEREO AMPLIFIER £57/10/- 
Record Player Motor and Pick Up Monaural .. £5/19/6 
SAME AS ABOVE IN STEREO £6/19/6 
STEREO PICK UP ARMS £1/19/6 


RECORD PLAYER A.C. Complefe with amplifier, Re- 
duced from 19 gns, £12/19/6 


EXTRA SPECIAL: 8 Transistor Portable or home radio 
reduced from £30/9/0 to £14/19/6 


eee een eaeveoere 


oe eee ee eee eer ee wee 
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Chiehtain FLE 


260 SYDNEY ROAD, COBURG, VICTORIA 
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CTRICS 


RADIOGRAMS 


Transistor Car Radios, Usual Price £37/16/. Our Price £25. 
Broadcast Stereograms. Usual Price 69 gns. Our Price 49 gns. 


Dual Wave Stereograms. Usual Price 79 gns. Our Price 59 gns. 
Tape Recorders Transistor. 
£11/19/0., 

Monaural Record Changers. English Make. £9/19/6. 

Stereo Record Changers, English Make, £10/19/6. 

A.C, Operated Tape Recorders, Really good quality. English 
49 gns. Reduced to £37/10/0. 


Usual Price £19/19/0. Our Price — 


2-Way Intercom System, Worth £8/10/0. Reduced to £4/10/0. | 
Eleco 1001 Kit. An educations kit from which 8 circuits can | 


be constructed. £5/19/6, Reduced to £4/5/0, 


Eleco 1002 Kit similar to 1001 but 20 circuits can be built. | 


Usually £9/19/6, Reduced to £8/17/6, 


Chieftain 4 watt Amplifiers with tone control suitable for P.A. 
Work and reproduction of records, etc. £12/19/6. Reduced to 


£9/10/0. 

2 Cell Torch with Batteries. Standard size. 7/6, 

5 Cell Torch with Batteries. 15/6. 

Electric Lantern with Battery. 2,000ft Beam. £1/7/6. 


Bass Reflex Speaker Boxes finished in Walnut or Maple, suit 


any 8in Speaker. £7/5/0 each. 
Matching Cabinet to suit. Linmark Amplifier with Record 
Changer compartment and Record Storage compartment. £10, 


Crystal Sets, Reduced from 27/6 to 19/6. 


Postage or Freight Must be Included with Order. | 


NO PARKING WORRIES 


TELEPHONE: 36-3638 
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a resistor in series with the “earthy” 
e coil lead. We used a_ i-ohm 
istor with 15-ohm voice coils, but it 
ould be proportionately smaller with 
Dice coils of lower impedance. The volt- 
across this resistor was monitored 
-an AC millivoltmeter, while the 
dspeaker was driven across the bass 
of the range. The frequency at which 
voltage dips represents the natural 
nance of the cone system when con- 
ed across a low impedance drive 
ce. It should be noted that the fre- 
el will normally be lower by 
10cps than the resonance with- 
Electrical damping, this latter being 
unreal condition for most applica- 


When a loudspeaker is placed in a 
on pletely sealed enclosure, the “springi- 
ss” of the air trapped behind the cone 
tends to raise the resonant frequency 
‘the moving system. 


In the case of the Bookshelf unit, 
uur basic idea was to start with a loud- 
ker having a natural cone resonance 
f 50 cps, put it in an enclosure which 
vould raise the figure to not more than 
Ocps, then rely on acoustic filling to 
imp it back to about 85cps, producing 
ererall response curve already men- 
On . 


SIMILAR OBJECTIVE 


On the basis of the wide acceptance 
hich the system has won, it was 
oned that these figures could serve 
guide to minimum enclosure volume 
scaled-up systems using larger loud- 
eakers; that, other things being equal, 
sh a scaled-up system should sound 
sry like the Bookshelf, but having 
Omewhat higher sensitivity and the 
creased power handling capacity ex- 
scted of larger loudspeakers. 


A point which is fairly self-evident 
‘that the effect of any given volume 
entrapped air will be greater on a 
arger cone than on a_ smaller one, 
erefore, for a given effect on reson- 
ce, larger diameter speakers must be 
used in larger enclosures. There is 
simply no possibility of housing larger 
0-cycle loudspeakers in. an enclosure 
similar volume to the Bookshelf unit 
and retaining an adequate perform- 
ice at the bass end. 

As a rule of thumb, we expected to 
d that enclosure volume would multi- 
y in proportion to active cone area 
and therefore as the square of the cone 
diameter. 

In fact, things worked out almost 
the Bookshelf system, with 
mensions dictated somewhat by timber 
tting sizes, the internal volume, taking 
to account a few cubic inches for the 
yveeter and cleats, is about 0.54 cu. ft. 
1is is for a nominal 6-inch diameter 
loudspeaker. 

For 50-cycle 12-inch loudspeakers, an 
closure of 4 x .54-=2.16 cu. ft. gave 
results very close to those anticipated . 
While the middle and upper register 
mained a product of the individual 
the general weight and 


ind pressure levels, was _ broadly 
milar to that of a reference Bookshelf 


The performance of typical 8-inch 
)-cycle loudspeakers, in a suitably pro- 
ortioned enclosure also cross-checked 
jite closely. 

On this general basis, the recom- 
ended minimum enclosure volume for 


a 50-cycle 8-inch loudspeaker works out 
at 0.96 cu. ft. 

For a 50-cycle 10-inch loudspeaker, 
the figure is 1.5 cu. ft. 

For a 50-cycle 12-inch loudspeaker, 
the neue as already mentioned, is 2.16 
cu, Tt. 

By a spot of projection, the figure 
for a SQ-cycle 15-inch speaker would 
be 3.4 cu. ft. 

Actual figures obtained for typical 
popular 12-inch loudspeakers in a 2.16 
cu. ft. enclosure (Innerbond filled) are 
as follows: 

Magnavox 12WR Mark III — natural 
resonance 45cps; in enclosure 7Ocps. 

MSP 12PQB — natural resonance 
S5Scps; in enclosure 75cps. 


NOMINAL 
SPEAKER 
DIMENSIONS 


EFFECTIVE INT 
ENCLOSURE DIMENSIONS 


VOLUME 


fe [ene [efor fe 
aac 
Poe [sen ff 


DIMENSIONS” 


ne 133"| gi" 


7$" | 254" 
er 
Pass rare pepe 


organs. The supplementary organ loud- 
speaker, as featured in our April, 1962, 
issue, used the same sealed enclosure 
technique as under discussion here, but 
without the Innerbond or _  Fibertex 
filling. 

Starting with a free-air resonance of 
30cps, the modified 12WR also moved 
up to 7Ocps in the enclosure, presumably 
indicating that the cone movement was 
being dominated more by the air and 
filling in the enclosure than by the sus- 
pension system. 


Going to the other extreme, we also 
checked the behaviour of a couple of 
typical loudspeakers having a_ natural 
cone resonance in the 80-cycle region— 
the type commonly used for public 


EXTERNAL 


ESEy 


This table suggests figures for minimum internal volume for sealed enclosures 
for use with 50-cycle loudspeakers. The suggested internal dimensions provide 
an acceptable average shape and allow for space taken up by tweeter and 
cleats. The proportion for a 6-inch loudspeaker system differs slightly from 
the original Bookshelf unit but the internal volume is substantially the same. 


Rola 12UX—natural resonance 58cps; 
in enclosure 80cps. 

These figures indicate a clear trend 
and the kind of results to be expected 
at the bass end. 

The 12WR Mark III starts off with 
a 45-cycle rather than a 50-cycle reson- 
ance, which rises to 70cps in the 
enclosure. In the sound pressure curve 
this shows up as a modest peak at 
7Ocps, compared with 85 for the Book- 
shelf, and with a few dB advantage in 
the 40 to 50-cycle region. 

The MSP 12PQB and the Rola 12UX 
move from something above SOcps to 
about 80cps, stili retaining a_ slight 
advantage over the Bookshelf figures. 

It emerged, from subsequent dis- 
cussion with Rola representatives, that 


the 12UX we had on hand was from 


an early run and outside the present 
specification of SOcps plus or minus Scps. 
However, we retained the figure as a 
useful guide to the upper limit condi- 
tion. In all fairness, it must be stated 
that the 58-cycle 12UX sounded quite 
impressive. 

However, the present situation is that 
all three of Rola’s wide-range 12-inch 
loudspeakers now have 50-cycle cones, 
as also does the normal wide-range 
version of their 8MX. 


The Magnavox “WR” series, including : 


6-inch, 8-inch and 12-inch models, have 
a ong resonance in the 45-50-cycle 
regio 

The MSP 12PQB also qualifies and 
it is understood that other 50-cycle units 
will be added to the MSP range in the 
near future. 

In addition, quite a few imported 
high-fidelity loudspeakers have cone 
resonance figures which would qualify 
them for use in fully sealed enclosures. 

As a matter of interest, we ran a 
set of figures on the special version of 
the Magnavox 12WR, which was released 
some time ago for use with electronic 
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address applicationsor for mounting in 
open-backed radiogram cabinets, as 
already mentioned. : 5 

In a small, sealed enclosure, the 
resonance rose to the 100-cycle mark, 
producing a prominent peak at this fre- 
quency and a strong impression of “one 
note” bass. 

At this point, we may with advantage 
summarise our conclusions: 

(1) aah ee oe 12-inch 


— 


STANDARD COMPONENTS 
ay et He LUD: 


Australia’s television tuner 
specialists require 


SENIOR TECHNICIAN 


Marconi or Technical College 
certificate preferred. 


loud- 


The work will involve specialised 
Trouble Shooting and Alignment of 
television tuners. 

Suitable experience in Television 
Servicing or factory R.F. and 
V.H.F, alignment is necessary, 
This is a permanent position and 
top salary will be paid. Hours, 
8.45 a.m. to 5.15 p.m, 


_ Apply: 


Standard Components Pty. Ltd. 


10 Hill Street, Leichhardt. 
68-3254, 68-4697, 
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Fil aes ‘ “oe ¥ PR 


and COM PARE thes 


famous ROLA C8MX 


with other stereo speakers... 


You'll be amazed! So much sound from such a 
small speaker. And it’s beautiful sound, full and 
clear over the audio range—from 40 to 12,000 
C.p.s. 

The ROLA C8MX has been fitted with a highly 
efficient Ferrite magnet for greater power 
handling capacity—16 watts peak—and even 
better transient response than the famous 8MX. 


Combined with the ROLA “SLIMLINE” enclos- 
ure, the performance of the NEW C8MX is 
superb. 

Enjoy the pleasure of stereo in your home with 
magnificent equipment that requires minimum 
space. Compare the performance of the C8MX 
—and COMPARE THE PRICE! Like the sound, 
it’s FABULOUS. 


aa alc desc Soa QERTE oo cae IL eV areca ara 


Rota Seeciat Propucts pty. iD 


THE BOULEVARD, RICHMOND, VICTORIA. 42 3921. N.S.W. OFFICE: CALTEX HOUSE, KENT STREET, SYDNEY. 27 6147. 


90 ELECTRONICS Australia, September, 1968 


speakers, with a natural cone resonance 
Ee ibetween 40 and 60cps perform satis- 
factorily in a sealed and filled enclosure 
of minimum cubic content of 2.16 cubic 
feet—say 2.2 cubic feet in round figures. 
(2) “High-fidelity” 12-inch loud- 
speakers with a cone resonance of less 
isn 40cps will tolerate a slight reduc- 
tion on 2.2 cu.ft. to say 2.0 cu. ft. 
(3) 12-inch loudspeakers with cone 
resonance figures of above 60cps become 
progressively less suitable for mounting 
in sealed enclosures because of the rise 
in system resonance. Other systems of 
baffling may be more easily justified. 
(4) The remarks, as above, apply 
equally for loudspeakers of other dia- 
meters, in relation to the minimum 
enclosure sizes quoted earlier in the 


article—say 1.0 cu. ft. for 8-inch units, . 


1.5 cu. ft. for 10-inch units, and 3.5 
cu. ft. for 15-inch units. Results should 
be satisfactory for loudspeakers having 
‘a natural cone resonance of below 
60cps, but progressively less so for cone 
Tesonance figures above 60cps. 

- (5) The figures quoted for enclosure 
volume represent a recommended mini- 
mum for acceptable results and assume 
the use of a small amount of bass boost 
from the amplifier for substantially level 
response. Any increase in enclosure 
volume will be beneficial so that, other 
ualities being equal, argument can be 
dvanced for using an 8-inch loudspeaker 
in an enclosure originally intended for 
a 10-inch or 12-inch unit, and so on. 
(6) The notable exception to the 
above is in the case of special free- 
suspension loudspeakers which rely on 
the volume of the enclosed air to control 
and limit cone movement. Such loud- 
speakers should be used strictly in 
ordance with maker’s instructions. 
e loudspeakers envisaged in the article 
are not of this type, being “general 
purpose” high-fidelity types, with con- 
ventional cone suspension. 

(7) Though many wide-range loud- 
peakers do not require the use of a 
upplementary tweeter on the basis of 
Tequency response, cleaner sound in 
erms of intermodulation is commonly 
btained when the loudspeakers are used 
in conjunction with a high-performance 
weeter and an L/C crossover network. 


Trving as the “woofer,” 

dvantage in putting the crossover point 
the 4 to SKC region and suggested 

Onstants are shown in the accompany- 

ng diagram. 

Note that the two speakers in each 


lus and minus, to correspond with the 
yattery and wire the speaker as shown 
n the circuit. ‘ 

Coming now to the physical aspect 
of sealed enclosures, it may be wise to 
itress the relationship between enclosure 
ize and the thickness of timber used 
n their construction. : 

For the Bookshelf unit, we were quite 
lappy with 4-inch timber, experience 
ndicating that, with the panel sizes 
involved, the enclosure was sufficiently 
‘igid and free from panel “drumming.” 
rhe same 4-inch timber would probably 
lerve for a 1 cu. ft. enclosure but, for 
mything larger, 5/8-in or even #-in ply 
hould be used. 

The choice depends, to some extent, 


on the proportions of the enclosure, a 
“cube” shape, for example, not having 
the large flat panels which characterise 
the “slim” variety. 

In other respects, the shape of a fully 
sealed enclosure is not critical except, 
perhaps, where it is so distorted that 
it begins to look less like an enclosure 
and more like a stopped organ pipe. 
However, this is an unlikely extreme. 

By and large, the proportions of the 
enclosure can be a matter for individual 
choice. 

“This freedom for 


is an important 


RELATIVE VOLTAGE ACROSS SERIES RESISTOR (mY} 


—— —-SPEAKER IN OPEN 
+ —-=2.2c.u.ft. ENCLOSURE — NO PADDING 
2.2c.u.ft. ENCLOSURE — WITH PADDING 


20 CYCLES PER 100 SECOND 500 


A typical set of curves, taken dur- 
ing our tests, showing the shift in 
resonance and impedance, when 


mounted in a 2.2 cu. ft. enclosure. 


138 TURNS, 18 B & S OR 
19 S.W.G. ENAMELLED WIRE 


Details of a 15-ohm, 5KC crossover system. 


see the December, 1964, issue; 


the individual constructor or cabinet- 
maker. 

Cabinets intended to hang on the wall 
may need to be finished all round, but 
will need no special protection around 
their lower surfaces. Those which stand 
on the floor may need such protection, 
either as an external beading, “kick- 
board” treatment or stubby legs of one 
type or another. 

Whatever the constructional methods, 
however, the enclosures must be rigid, 
must be free from drumming and must 
be airtight. The requirement is much 
more strict than for an ordinary vented 
box where, for all practical purposes, 
minor leaks merely add to the area of 
the vent—probably with no discernible 
effect. 

In a_ sealed enclosure any leak 
becomes THE vent and vacant screw 
holes, over-sized lead egress holes or 
other air leaks can markedly modify 
the impedance curve. 

Watch all corners and the way in 
which the baffle beds down, being parti- 
cularly careful where extra layers of 
fret material under the corners may lift 
the baffle elsewhere clear of its cleats. 

All told, however, the weakest point 
of many cabinets is the method of fitting 
the removeable back. One common 
method adopted by “furniture” as dis- 
tinct from acoustic enclosure manu- 
facturers, is to rout about half the 
thickness of the sides, top and bottom 
and to fit the back panel into the space 
so created. The holding screws are 
limited to the very tenuous grip they 
can gain in the edge-grain of half a 
thickness of ply! 

Our recommendation is a set of cleats 
glued: and screwed to the inner faces 
and providing a seat against which the 


ACTIVE 


15 OHM 
TWEETER 


+ 
EARTHY 


15 OHM 
WOOFER 
+ 


For a 15-ohm 2.5KC system, 


for a 7.5-ohm system see the July, 1965, 


issue. If output from the tweeter is too great, a few ohms of series resistance 
may be included as indicated by “R.”’ 


constructors who may wish to build their 


‘enclosures into fixed shelving, fixed cup- 


boards or such like. 

For those. who prefer separate 
enclosures, proportions are important in 
terms of appearance and a height/width 
ratio which is commonly recommended 
is about 1.6:1. The depth of the cabinet 
can be dictated by “local” requirements, 
but it should, if possible, be notably 
smaller than the width. 

A diagram showing typically propor- 
tioned cabinets is given herewith. It is 
for internal dimensions only and makes 
typical allowance for the displacement 
of tweeter speaker and cleats, but not 
for the “woofer,” which has _ been 
regarded throughout as part of the 
whole. 

Finishing details have been Jeft for 
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back can be solidly anchored—no matter 
how many times it has to come off 
at the hands of the avid experimenter. 

A factor which may exercise the mind 
of any one building larger enclosures is 
the amount of filling material which be- - 
comes necessary. In the original Book- 
shelf units, the half-yard of Innerbond 
required by each unit adds very little to 
the cost. We suggested its use, without 
apprehension, on the basis that it worked 
well and was the approach favoured by 
Overseas manufacturers of compact 
loudspeakers. 

However, with larger enclosures, the 
amount of filling required does multiply 
rather alarmingly and, as a guide, some- 
thing like a yard of 160z Innerbond is 
needed for a 1 cu. ft. enclosure, 14 


(Continued on Page 142) 
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With over 15 years experience in 
design & manufacture of tape 
recorders, both Trurox & Butoba 
have gained the reputation of pro- 
ducing tape recorders of the highest 
quality & performance throughout 
the world. 


TRUVOX R92 
TAPE RECORDER 149 GNS. 


TRUVOX SERIES “90” 
RECORDERS AND DECKS. 


AVAILABLE AS A COMPLETE TAPE RECORDER IN 2 
OR 4 TRACK. 


TAPE DECK ONLY AVAILABLE IN 2 OR 4 TRACK AND 
2 OR 3 HEADS. 


TAPE DECK WITH PRE-AMP AND RECORDING AMPLI- 
FIER AVAILABLE IN 2 OR 4 TRACK MONO AND 2 OR 4 
TRACK STEREO. 


ALL MODELS 3 SPEEDS. 
ALL MODELS FITTED WITH 3 MOTORS. 
ALL MODELS FITTED WITH BUILT-IN TAPE SPLICER. 


MAINS OPERATED TAPE 


BUTOBA MT5 Qi | 
156 GNS. 


as 


BUTOBA MT5 ULTRA MODERN TRANSISTOR PORT-— 


ABLE TAPE RECORDER. 


IF YOU ARE INTERESTED IN A HIGH QUALITY PORT- — 


ABLE WITH ALL THE LATEST TECHNICAL DEVELOP- 


MENTS, HERE YOU HAVE THE INSTRUMENT THAT IS 


ENJOYED BY EXPERTS ALL OVER THE WORLD. 
SPECIFICATION: 2 SPEEDS, 3% IPS AND 1% 
ACCOMMODATES .5” TAPES. 50-13,000 CPS + 


at de 


IPS. 
3 DB. 


OPERATES OFF 8 STANDARD TORCH CELLS LASTING © 
30 HOURS. ALSO OPERATES OFF MAINS UNIT, TWO - 


MOTORS. WEIGHS 12 LBS. 


te 
i 
We will gladly send you full details on Butoba and Truvox tape recorders on request. ; 


BROWN & WATSON ELECTRONICS PTY. LTD. 


281 LATROBE ST., MELBOURNE. PHONE 67 8025 
139 TRAFALGAR ST., ANNADALE 1023 HAY ST., PERTH | ADELAIDE 
C 


Make us your headquarters 


oe —SZentorian SPEAKERS 


MODEL H.F. 1016 STENTORIAN MAJOR. Designed to achieve full range response 
when mounted in a "'compact’’ cabinet. Fitted with a curved, graded cone with 
radial and axial stiffenings which provide discontinuities in the surface, reducing "cone 
breakup" and providing a rigid centre section which forms a high frequency radiator 
extending the response well into the upper register. This ensures a response free 
from distracting resonance. 


Cone diam. lin. Pole diam. fin. Flux density 16,000 gauss. Total flux 64,000 max- 
wells. Impedance coil at 15 ohms. Frequency response 60 c.p.s, to 16,000 c.p.s. in 
suggested cabinet. 30 c.p.s. to 16,000 c.p.s., in larger cabinet. Capacity 10 watts. 


\ £16/14/- {including Sales Tax). 
t 
\ Model H.F. 1016 Stentorian ‘0in. P.M. Model H.F. 1012 STENTORIAN I0in. Unit, 
\ Unit, 16,000 gauss magnet. Universal 12,000 gauss magnet. Universal impe- 
} : iligy Se eae speech coil at 3, 7.5 and 15 — gance coil at 3, 7.5 and I5 ohms. Capa- 
4 onms. 


Capacity 10 watts. Frequency 
response 30 c.p.s. to 15,000 c.p.s. Base 
£11/17/6 {including 


city 10 watts. Frequency response 30 
c.p.s. to 14,000 c.p.s. 


Base resonance 35 
c.p.s. £7/10/ 


resonance 36 c.p.s. 
Sales Tax). (including Sales Tax). 


POST FREE! Anywhere in Australia 
H. MAGRATH & CO. PTY. LTD. 


LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 323731 


J. 


208° 
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THE FESTIVAL HALL 
GETS A NEW SOUND 


dow electronic "assisted resonance" improved a London concert hall's 
acoustics to bring raves from critics, musicians and acoustical experts. 


NOOD acoustics is the target of all 
M architects lucky (or unlucky) 
ough to be commissioned to design a 
w concert hall. And one desirable 
tribute of a good concert hall is the 
oundness,” “fullness,” “warmth” or 
esonance” it gives to the music. 
All these words are used interchange- 
ly to describe what an acoustician 
lieves to be the result of having. a 
verberation time that is lower at 
iddle and high frequencies than it is 
low frequencies, but with absolute 
lues appropriate to the size of the 
Il, Let’s examine this more closely. 
Acousticians indicate the extent to 
ich the room adds reflection in terms 
the room’s reverberation time. This 
‘a measure of the time taken for the 
ad of a given sound to decay by 
dB. 
It is also roughly the time taken by a 
ud final orchestral chord to fall below 
e background noise in the hall. (For 
t of the music, only the first 10 to 
B of the reflected sound will be 
ard above the sounds that follow 
rectly from the orchestra. Neverthe- 
s, the feeling of roundness and full- 
ss is clearly present during the whole 
e.) 
Experience suggests that there is an 
imum reverberation time for any 
Il. This depends on the volume of the 
ll, larger halls requiring a longer 
erberation time. The optimum rever- 
ration time also depends on the type 
' music being played. 
It is believed that “roundness,” “full- 
iss’ or “warmth” is dependent upon 
hhieving the optimum time for the size 
hall, But perhaps more important is 
hieving the correct reverberation time 
frequency. Halls have a “dry, clinical 
ne” when the reverberation time in the 
ind of perhaps 70-300 cycles is shorter 
an or equal to the reverberation time 
‘and above 500 cycles. 


be longer than predicted (“live,” 
right” or “reverberant” sound), there 
a relatively simple solution: adding 
und-absorbing material. The real diffi- 
Ity arises when the reverberation time 
oves to be shorter than predicted 
dry” sound) because the ceiling, walls, 
or or seats absorb more sound than 
is calculated. 


Where the reverberation time proves 


It is not sufficient to install micro- 
phones and speakers in the hall to in- 
crease the loudness of the sound. It is 
the absence of reflections that return to 
the listener some time after the direct 
sound from the orchestra that matters. 
Thus, to achieve anything of value, it 
is necessary to control the time pattern 
of the returned sound. 

Many ways of doing this have been 
suggested, and some have been used to 
“improve” the reproduction from radio 
or to add “liveness” to TV_ studios 
necessarily deadened to allow good 
speech pickup. 

All common __ reverberation-altering 
techniques, like coiled-spring units or 
tape delays, provide a relatively simple 
pattern of artificial reflections, whereas 
the actual spatial and time pattern in a 
real concert hall is one of immense 
complexity. 

A new method proposed by Mr P. H. 


* Acoustical consultant, Chipperfield, 
Herts., England. Reproduced by 
courtesy of ‘‘Radio-Electronics.”’ 
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Royal Festival Hall, London, where electronic-acoustic experiments were carried 


Parkin of the Building Research Station, 
London, uses the hall itself to provide 
the time delays and uses more than 100 
simple channels to insure a complex 
reflection pattern. 

Each channel consists essentially of 
a microphone, amplifier and speaker, the 
microphone being inserted in a Helm- 
holtz resonator tuned to pass only a 
narrow band of frequencies, Micro- 
phones and speakers are mounted in 
holes in the ceiling, the mike and speak- 
er for any one channel being roughly 
50 feet apart. 

If the amplifier gain is great enough, 
such a system will burst into oscillation 
at its tuned frequency. Below the point 
of oscillation, any impinging signal will 
build up in the channel as a result of 
acoustic feedback between the speaker 
and its associated microphone. 

When the impinging signal ceases, the 
signal in the channel dies away exponen- 
tially to zero. The air in the hall be- 
tween loudspeaker and microphone is 
part of the loop; thus the decaying 
acoustic signal is heard in the hall. 

The efficiency of the coupling be- 
tween any pair of units depends on 
where they are placed in the standing- 
wave system that has a frequency near- 
a to the tuned frequency of the chan- 
nel. 

This point needs some further explana- 
tion. Any enclosed space has a large 
number of acoustic resonances. In a 
room (three dimensions), there are three 
series of resonances, the lowest fre- 
quency in each series being the one for 
which the room length, width or height 
is one-half wavelength. 


INTIS 


eh 


out. The hall was designed in 1948, but desired acoustic characteristics were 
not obtained. 
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LAFAYETTE 


10-80 Metre Dual 


Conversion Amateur Receiver Model HA-350 


Laraverre 
mote Wan ssO 


enesectoe 


£149/10/- 


ING. SALES TAX. 


e e e e e 
Uses Mechanical Filter For Exceptional Selectivity 
Lafayette’s Newest! Check some of the exceptional features— @ Sensitivity !uV or Better 
@ Bandwidth 2KC at édb down and 6KC at 60db down ® 7 Band-Switching Positions— 
3.5, 7, 14, 21, 28, 28.5 and 29.1 MC plus WWV on ISMC. @ Covers 600KG for Each Band 
@ 12 Tubes @ Crystal-controlled Ist Oscillator © Liou errs for 2nd Osc. @ Preselector 


Tuning @ Crystal-controlled BFO (Dual Frequencies) @ All 


eterodyning crystals supplied 


® Selectable Sideband ® Geared Tuning Mechanism @ J00KC Calibrator Circuit (crystal 
optional extra) @ Separate Diode AM Detector and CW/SSB Product Detector @ $-Meter 


® Coax Antenna Input. 

The HA-350 is an advanced model commu- 
nications receiver of professional type 
appearance and performance. Designed 
exclusively for the amateur with the prob- 
lems of today's crowded bands its exten- 
sive features make the HA-350 a pleasure 
to operate. Front Panel Controls: Pre- 
selector, Cal.—Off/On, Band Selector, 
Receive/Send, Tuning, Cal. Reset, Function 
—O/AM/S$B1-CW/SSB2, RF Gain, AF 
Gain, ANL, Phone Jack. Tubes: 6BZ6—RF 
Amp., 6BL86—Xtal controlled Ist Mixer, 
6BEé—2nd Mixer, 6BA6—VFO, 6BA6—IF 


LAFAYETTE GRID DIP METER 


£19/17/6 


@® COMPACT ONE-HAND OPERATION 
(vernier tuned) © EIGHT RANGES 360KC 
TO 220MC  @ FUNCTIONS AS A .GRID 
DIP OSCILLATOR, ABSORPTION WAVE 
METER AND OSCILLATING DETECTOR e 
COMPLETE WITH FULLY INSULATED 
COILS @ 500 uA METER e@ BUILT-IN 
POWER SUPPLY FOR 220-240 VAC, 


Amp., 6BA6—IF Amp., 6AL5—AVC Recti- 
fier, and AM Noise limiter, 6AQ8—Product 
Detector and Xtal Calibrator, 8AVé—Audio 
Amp., 6AQ5—Output, éBAé--BFO, OB2— 
Regulator, Ejilicon Full-wave 
Audio Output—| watt, Output impedance 
—8 and 500 Ohms. For 220-240 VAC. 

Model HA-350. Less Calibrator Crystal. 
Stock No, 99-2524 .. wee 
Optional Calibrator Crystal, 100 KC. Type 
HC/13U. Stock No. 40-0901 .. £4/9/é 
Model HE-48 Jin. x 5in. Speaker in Cabinet 
for HA-350. Stock No. 99-2532 £4/17/6 


LAFAYETTE DE-LUXE 
SELF-POWERED VFO 


£29/10/- 


@ COVERS 80-10M AMATEUR BANDS @ 
LOW DRIFT HIGH-O 


S—6AU6, 6AOS 
OAl @ SILICON DIODE POWER SUPPLY 
FOR 220-240 VAC. 


y_ AFAYETTE ELECTRONICS 


Division of Electron Tube 
Distributors Pty. Lid. 


All Mail inquiries and Orders to: 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15a WELLINGTON ST. 
WINDSOR, §.1, VIC. 51-6362. 
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See the LAFAYETTE range of electronic 

equipment also at: 

E.T.D., 523 Old South Mead Road, Rose 
Boy, N.S.W. 

TISCO AGENCIES, Overend and Hamp- 
ton Streets, Woollongabba, Q‘lond. 

PAACK’S ELECTRONICS, 199 Rundle 
Street, Adelaide, $.A, 


WINDSOR SERVICES, 
Darwin, WN.T. 


Smith Street, 
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Rectifier. 


-- £149/10/-: 
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In addition to these first-order modes 
of resonance, any  three-dimensiona 
enclosed region has other series of 
resonances, the basic frequency in each 
series being determined by the combina. 
tion of the width, height and length in 
pairs and in triplets! 

For a typical hall there is an infinite 
number of resonant frequencies extreme- 
ly close together even at frequencies a: 
low as 50 cycles. Each mode of 
resonance has its own characteristic dis. 
tribution of sound pressure over the 
enclosed space, although this is simple 
only at the basic frequency and its 
first few harmonics. . 

So that any microphone-speaker pait 
will be as tightly coupled acoustically as 
possible, to prevent variations in overall 
gain that might cause oscillation, the 
microphone and speaker of each pait 
should be placed at points where sound 
pressure is highest for the design fre- 
quency of that channel. 


Each channel must be operated just 
a few dB below oscillation. Because 
each handles only a narrow band of 
frequencies, many are generally requir- 
ed. The total number depends on the 
width of the frequency band over which 
an increase in reverberation time is 
required. ; 

For the experimental installation in 
the Roya) Festival Hall, London, it was 
decided to increase reverb time between 
70 and 300 cycles. One hundred chan- 
nels were installed, spaced roughly 3 
cycles per second apart. é 

The microphones were tuned by 
mounting them in Helmholtz resonators 
consisting of a cylinder fitted with a 
sliding piston. These were constructed 
from Bakelized paper sheet and tube 
and gave a gain of 30-40dB. This is 
extremely important both in reducing 
the required amplifier gain and also in 
minimising hum and noise picked up in 
the long microphone cables running 
back to the central amplifier installation. 


A narrow channel bandwidth allows 
the speaker system also to be tuned, 
and effective efficiencies around 80 per 
cent were obtained from standard units. 


Speakers were tuned by adding a 
simple Helmholtz acoustic resonator to 
each. Except for the lowest ten chan- 
nels, these were simple resonant boxes 
tuned by adjusting a slide over the 
port. For installation convenience, the 
low-frequency channels used pipe resona- 
tors, the frequency being adjusted by 
altering the length of the pipe. ¥ 

Apart from the increase in efficiency, 
there are other advantages in tuning. 
The required amplifier power is reduce 
to about one-tenth, while distortion due 
to the speaker and amplifiers is virtually 
eliminated. : ; 

All the speakers and microphones 
were mounted over holes already exis i 
ing in the plaster ceiling or in the 
sides of the long lighting trough run- 
ning across the ceiling. (It was for- 
tunate that a large number of openings 
had been left in the main ceiling to 
accommodate resonators to reduce the 
reverberation time! 


As it turned out, installing the main 
ceiling increased the total absorption 


resonators were never installed.) i 

Putting the system into operation 
proved a somewhat tedious process. The 
presence of steelwork, ducts and con- 
duits limited the positions in which 
speakers could be installed. In conse- 


uence, all the speakers were installed 
n accessible positions without respect to 
heir position in the standing-wave 
system. 

_A standard amount of audio power 
was then fed to the loudspeaker and a 
ransmission irregularity curve (T.I.) 
aken between one speaker and four 
ossible microphone positions. This 
curve is a plot showing the relation 
etween sound pressure and frequency 


Similar comments have been made by a 
number of orchestral players and 
soloists.. 

On the afternoon of May 7, 1964, 
a demonstration was held. Music critics 
of all the leading newspapers and many 
leading conductors were present. A 
dozen or more selections were played, 
with and without the “assisted resonance” 
equipment in operation, to allow the 
critics to compare the “before” and 
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‘or constant electrical power into the 
speaker. It is the frequency response 
of the transmission path between speaker 
i microphone. 

Normally this is an extremely ragged 
“urve with peaks that may be 20-30dB 
ligher than an adjacent trough. A typical 
*xample is given in Fig. 1. 

Por channel stability, it is necessary 
© select a microphone position with a 
seak at the frequency to which the 
channel will be tuned. After some ex- 
gerience, it proved possible to find a 
suitable position for each microphone 
9y merely exploring the possible posi- 
ions with a sound-level meter. 

The microphone and speakers were 
hen installed and tuned and a final 
curve taken to confirm that the T.I. 
curve was adequately peaked at the 
channel frequency. Reverberation time 
was then measured at each channel 
‘Tequency and at several settings of the 
aia gain controls. 

The normal reverberation-time- 
‘requency relation for the hall without 
an audience is shown in Fig. 2, The 
slectronic equipment should raise the 
reverberation time to bring it into the 
“optimum” time range. 

_ Although this was easily possible, it 
was felt unwise to do this in a single 
teP, so the reverb time was raised in 

ges to allow careful listening tests on 
a dozen or more concerts before it was 
raised to the next level. These tests 
sxtend over more than two months with- 
gut raising any adverse comment or 
criticism. 

During this time several favourable 
romments were made by various mem- 
xers of the many orchestras using the 
tall although they were not aware of 
the work in progress. 

One newspaper critic noted an impro- 
rement in the “warmth” of the hall but 
lecided that this was the result of closing 
he organ screen. Several conductors 
sommented to the. general manager of 
he hall that they found it much easier 
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“after” conditions with an interval of 
only a few seconds between. 

Reactions were either favourable or 
neutral, but there was no adverse com- 
ment. Experience suggests that when any 
change in acoustics is made, 10-20 per 
cent of the comment will be unfavour- 
able. whatever the change, particularly if 
the “before” condition has existed for 
long enough to allow listeners to become 
accustomed to it. Absence of unfavour- 
able comment is therefore as significant 
as favourable comment. 

My own feelings, after hearing about 
half a dozen concerts and rehearsals 
each week over the whole period of tests, 
were wholly favourable but I had some 
slight sense of disappointment that rela- 
tively large changes in reverberation 
time did not produce a more obvious 
change. Each increase certainly increased 
the warmth, but the improvement in 
musical quality was not as great as I 
had expected. 

The experimental work had to be 


MICROPHONES 
AND MICROPHONE INSERTS 


MIC 39-1, The famous crystal stick microphone. 
Frequency response ................0.00005. 
Sensitivity: eo Wi ee ee 62 dB ret. 


Recommended load 
Price: £7/ 19/6. 


MIC 39 DYNAMIC, With a dynamic insert. 


impedance matching. 


Frequency response .. 80-10,000 c/s. 


Sensitivity 


circuit. 


Price: £18/-/-. 
MIC 38 INSERT. 
is available separately. Price: £4/19/6. 


Sole Australian Agents: 


4.7 M Ohm for above response. 


- 3 dB, and approx. 
10 dB down at 50 c/s. and 15 
Low impedance connection (nominal 200) 
80 dB ref. | V/dyne/cm’ 

High impedance connection 
(nominal 50k) 
1 V/dyne/cm? on open circuit. 

This insert is fitted to the MIC 39-1 and 


terminated at the end of May (the hall 
was being closed for redecoration) but 
the improvement in the acoustics was 
considered to justify the installation of 
permanent equipment to increase reverb 
time electronically. Sufficient spare 
amplifier power will be provided to 
allow the reverberation time to be raised 
by something around 3 seconds at 100 
cycles, if this proves advisable. 

The concept of “electronically assisted 
resonance” is due to Mr P. H. Parkin 
of the Building Research Station but 
I was privileged to be closely associated 
with the installation and commissioning 
stage. 

{In a paper submited to the Journal 
of Sound and Vibration (British), Mr P. 
H. Parkin, co-author with K. Morgan, 
writes: “. . . there is not enough space 
in the ceiling for all the loudspeakers 
(perhaps 320) that would be necessary if 
we kept to one loudspeaker per channel 
for the whole frequency range, i.e. up to 
about 1,000 cycles. It has been decided 
that each loudspeaker shall do two fre- 
quencies; this means that the resonant 
boxes for the loudspeakers will be 
abandoned and larger power amplifiers 
will be needed. The intention is that 
there will be a number of 20-watt power 
g amplifiers, each fed by two preamplifiers. 
2 Fach preamplifier will of course be fed 
from a separate microphone, and will 
have its own gain control, phase, shifter, 
and provision for a plug-in filter.” 
—Editors “Radio-Electronics.”] = 


ALWAYS RELY ON R.D.S. 
BR CSPECIAL FOR SEPTEMBER | 


Signal injectors ITT 
Dp £2/1/ ineluding tax. 


We can supply all Radio and 
Electrical Components and are 
agents for the farnous A.W.A. 
Radio Sets. Distributors of Test 
Multi- 
meters, etc. A complete Mail Order Service 
for the Countryman. Call, write or phone to 


Equipment, Valve and Circuit Testers, 


The independent Wholessler 
RADIO DESPATCH SERVICE 


Radio and Electricel Distributors, 
Cav. GEORGE and HARRIS dsl A 
669 GEORGE ST., SYDN 
Phone 211-0816, Shane 
Open Saturday Mornings. 


30-12,000 c/s. 
1 V/dyne/cm-. 


High and low 


c/s. 
on open 


54 dB ref. 


29 Majors Bay Rd., Concord 


AM PLION (A’SIA) PTY. LTD. Sydney, N.S.W. phone 131227 


Victorian. Distributors: 


E. W. Cornelius Pty. Ltd., 5 Northumberland Street, South Melbourne, VICTORIA 
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CLASSIC TAPE RECORDERS 


SALES AND SERVICE PHONE 79-2618 


PLEASE NOTE OUR NEW ADDRESS FOR 
AA: UNA Need ROAD, SUMMER HILL TAPE RECORDERS: cet! 


MODEL | MODEL TRY |) 


TR)5D FREQUENCY RESPONSE 
f 30—-18,000 c.p.s. at 
‘f 3 speed 7" spools + ips. hee 
digital counter 2 30—12,000 c.p.s. at, |} 
track model. 3% i.p.s. pi 
£46/10/ + or — 3DB 
80—5,000 ©.p.s, at 
4 track 17/8 ips. 
su Bae £49/15/ + or — 5DB. 
Latest 4-track Michigan” 
FULLY GUARANTEED. TAPE, MIC. INCLUDED nas 4 
Price: 4-track £83/15/-, 2-track £74/10/-. 
LOOK AND COMPARE Price includes: Tape, empty spool, dynamic mic., handbook. 
@ BUILT in MIXER, a must @ Fast forward and rewind. LOOK AT THE FEATURES 
for film enthusiasts. @ Provision for Mic. and @ P.A. facilities. @ Jin. spools with lid on. 
@ 2 speakers, for extended Radio P.U. input ext. spea- @ Magic eye level indicator. @ Dimensions (with lid). 16 x 
bass response, kers and ext. Amp. @ Signal/noise better than 43DB. 17 x 13in. 
@ Superimposing. @ Tone Control. @ Superimposing switch. @ Separate treble and bass. 
@ Monitoring. @ Wow and flutter better @ Piano key controls. @ 3 motors (beltless system). 
@ 3W output. than .15Q at 7!/2''. @ Pause button. (Foot control @ ya ang flutter .15&%, at 
@ Response 40—14,000 c.p.s. @ Weight I9b. optional extra). T'/2 
@ Magic eye level indicator. @ Space for 3rd head. @ Digital counter. @ Weight: “30Ib. 


| FREQ. RESPONSE: 


' 
| 40-20,000 ¢.p.s. at 7 i.p.s. 
40-12,000 c.p.s. at 334 i.p.s. 


MODEL Now available in Stereo—Price £135  siv'> seco mise 


@ 4-track mono operation. 


Including 2-dynamic mics., 2-12in speakers in portable carrying 
G cases, plus tape and empty sbool! @ 2 meter level indicators. 


BIG OPENING SPECIAL OFFERS 


A LOZBKCsCO_ 5) [DZ EQUIPMENT CABINET 
exctusiveTo |MASTERSOUND 


FEATURING 


—HIGH QUALITY 
CRAFTSMANSHIP. 


—VARIETY OF SELECTED 
TIMBERS INCLUDING: 
TEAK, WALNUT, MAPLE. 


—TASTEFUL & ORIGINAL 
DESIGN. 


—SPEAKER ENCLOSURES 
LIFT OUT TO FORM 
DECORATIVE & 
FUNCTIONAL 3-PIECE 
STEREO SYSTEM. 


MASTERSOUND scsi. 
sis aie caters bar ee 400 Kent Street, Sydney. BX 1527 
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See 


Heifetz-Piatigorsky 


HEIFETZ-PIATIGORSKY CONCERTS, 
VOL, 4, With Primrose, Pennario 
and guests. Franck, Piano Quintette 


(F minor). Brahms, Sextette (G 
major), R.C€.A. LSC-2739, Mono 
and Stereo. 


The Franck Quintette is certainly one 
of the greatest chamber music works in 
which the piano is used. Its only rival 
is the Brahms F Minor Piano Quintette. 

When a boy of only 15, Franck ap- 
peared at some chamber music concerts 
and one of the programs included a 
piano trio by the youthful composer, 
which was well received by the public. 
He added three more trios soon after- 
wards but then wrote no more chamber 
music for 36 years. 

When the Quintette appeared in 1880 
it received a very warm reception from 
the public and has since remained a 
favourite. It is in three movements and, 
while the piano part is of great bril- 
liance, the balance with the strings is 
always perfectly maintained. It is typi- 
cal Franck, full of chromatic harmonies 
but the composer’s sense of form was so 
great that his works never wander aim- 
lessly. 

The second violin is Israel] Baker and 
the string tone is excellent throughout. 

Leonard Pennario plays the piano 
‘part with great verve, although | 
thought the second subject in the first 
movement was a little matter-of-fact. I 
have another recording of the work by 
Clifford Curzon and a Viennese Quartet 
but, all told, the present one is more 
satisfactory, 

Brahms’ first Sextette quickly be- 
came popular because of its freshness 
and exuberance but the present one, in 
G major, was thought to show a re- 
straint in mood which bewildered the 
critics. At the present time this seems 
difficult to understand. All four move- 
ments are highly melodious and even 
the slow movement, poco adagio, is quite 
lacking in the sombre colour which some 
of the composer’s slow movements dis- 


play. Ee 
The two extra players are Virginia 
Majewski, viola, and Gabor Rejto, 


cello, and the work is played with in- 
finite suavity. 
The recording of both sides is ex- 
cellent. 
* * 


RENATA TEBALDI, Don Carlos. Un 
| Ballo in Maschera. Lag Rondine, 
| Giovanna d’Arco. Turandot. L’Arle- 
siana. La Gioconda, Cavalleria Rus- 
ticana. New Philharmonic Orches- 
tra. Conductor Oliviero de Fabritiis, 

Decca. Mono. LXTA Sis? Stereo 

SXLA 6152. 

It is a pleasure indeed to see this 
excellent disc. Some years ago Madame 
Tebaldi had a lot of trouble with her 
voice and she did something that very 
few major artists will do. She cancelled 
all engagements and spent nearly two 
years in rest and study. She has emerged 


4 
a 
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Classical 
reviews 


By RAMSAY PENNICUICK 


Concerts—Vol. 4 


with voice unimpaired and still the best 
Italian lyric soprano. Nor is there any 
need to make allowances for anything 
you will hear on this record. The voice 
is round and warm and she sings with 
greater freedom than has been displayed 
for some years, 

Tu che la Vanita from Don Carlos I 
have not heard her sing before and it 
is done with grandeur and largeness of 
phrase, The high notes in the two Ballo 
arias are negotiated without strain. It 
is surprising to hear her sing Turandot’s 
taxing solo as she has always been won- 
derful as the slave girl Liu in this work. 
Although her highest notes have not the 
dramond- like quality of Nilssohn, she 
still gives a completely convincing pic- 
ture of the cruel princess. The aria from 
Verdi’s Joan of Arc I did not know but 
the charming excerpt from Puccini’s La 
Rondine is always pleasing. The tawdry 
Suicidio from La Gioconda is sung with 
great variety of colour and I do not 
think I have ever heard a more con- 
vincing performance of Voi lo Sapete 
by Mascagni. 

This is said to be the first operatic 
recital Madame Tebaldi has issued in 
more than eight years and I’m sure it 
will be warmly welcomed by her many 
admirers. The accompaniment by the 
New Philharmonic under de _ Fabritis 
could not be better. 

* * * 

BRITTEN. Matinees Musicales; March. 
Nocturne. Waltz, Pantomime. Moto 
Perpetuo, Soirees Musicales: March 
senzone tia. Tirolese. Bolero, Taran- 
tella, 

RESPIGHI, Rossiniama: Capri e Taor- 
mina, Lamento, Intermezzo, Taran- 
tella, Vienna State Opera Orchestra. 
Conductor: Robert Zeller. West- 
minster. Mono WC-31,558. Stereo 
SWC-931,558. 

It was a pleasing idea to issue on one 
record these works, all based on the 
treasure trove of small pieces which 
Rossini composed during voluntary re- 
tirement covering the last 20 years of 
his life. Some of these pieces he de- 
scribes as “sins of my old age.” 

In the late thirties Britten used a 
number of these pieces in some film 
music which he wrote. Certain sections 
of this music were re-scored and_be- 
came the Soirees Musicales, the basis of 
a ballet devised by Anthony Tudor. 
Again, in 1941, when Britten was living 
in America, he was commissioned by 
Lincoln Kirstein to write a new set which 
was called Matinees Musicales; these two 
suites became the basis of a ballet by 
Balanchine which was entitled Diverti- 
mento. The years separating the writing 
of the two suites had little effect on 
the composer’s handling of the Rossini 
material. 
Matinees has a few more modern touches 
but the scoring is always light and clever 
and full of humorous touches. 

peer ian wrote his Rossini Suite in 
1925, 
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Perhaps the music of the 


He is a master of orchestration 


but a certain vulgarity, commonly pres- 
ent in his work, is very evident in this 
suite. The only movement with any 
charm is the Intermezzo, which is very 
delicately scored. He is certainly much 
further removed from the spirit of Ros- 
sini than is Britten. 

Robert Zeller is an American con- 
ductor whom | first noticed when he 
accompanied Maureen Forrester in her 
very successful record. He appears to 
be very capable and gets excellent re- 
sults from the Vienna State Opera 
Orchestra, 

* * * 

HAYDN. Three Organ Concertos. E. 
Power Biggs. Columbia Symphony 
Orchestra. Conductor: Zolltan 
Rosznyai. C.B.S. Stereo 235109, 

These three concerti give quite a dif- 
ferent idea of an organ concerto. The 
very mention of such a work generally 
strikes terror into the music lover's heart, 
as one usually expects a great deal of 
noise and confusion. 

It appears that, in Protestant North 
Germany, the organ was a_ huge in- 
strument which dominated the church 
service. In Roman Catholic Austria the 
instrument served a different function. 
The music written for it dispensed with 
pedals and could be played on a harp- 
sichord or piano but, of course, this 
changed the basic tone colour. 

The organ used in this recording dates 
from Haydn’s day and is in the parish 
church of Eisenstadt, Austria; it was re- 


stored in 1942. The orchestra was re- 
cruited from the Vienna Symphony 
Orchestra. 


The three concerti are all in C major. 
The first has an orchestra of strings, 
oboes and French horns; the second | uses 


STEREO 
EQUIPMENT 
CABINETS 


New 1965 models are now 
available. Can be supplied 
"make it lis 


in kits. 


MODEL 154 


With lIift-up lid over player. Sliding 
door in front of amplifier compartment. 
Large storage space. Size: 36in wide, 
17'4in deep, 3iin high. 
Price: 
Made and pounce wd wink oe pide ee Le 
Packing .. .. . bhiec £1 2 
Kit of parts Scvvaseelete Kea & £16.15 


Packing .. . ¢ 
Teak j Extra £3 10 
Free on rail. 


Write for Catalogue 


H. B. RADIO PRODUCTS 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 


Telephone: 56-5580 
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Selon LOO 


An All-Transistor (Solid State) Tape Recorder with 
PROFESSIONAL SPECIFICATIONS! 


(1) Single 
type). 

(2) Separate recording and playback 
heads. 

(3) Push button to compare quality 
before and after recording. 


synchronous motor (Pabst 


DETAILED TECHNICAL 


Recording head 10 /u gap 2 x 15 mH 
(Bogen). 

Playback head 3 /u gap 2 x 30mH. 
(Bogen). 

Separate erase head 2 x 2 mh. 2 x 100 
/u. 

For the two track model 2 erase 
heads. 

7-inch reels or less, 

7sin, 3#in, léin/sec speeds can be 
changed during operation (off position 
of switch disengages idler). 

Built-in counter with push button re- 
set. 

Auto stop at metal on tape or break 
or end. 

Pause lever with lock. 

Loop compensators give smooth tape 
travel at any speed. 

Straight line tape insertion. 

Three input pre-amplifiers (stereo), 
interchangeable plug in type) can be 
controlled by separate slide potentio- 
meters to give simultaneous mixing of 
the three input signals for: 
Microphone Input: DIN socket for 
balance monaural or stereo 150 /uV. 
Also available for unbalanced. 
Gramophone Input: Low impedance 


(4) Two V.U. Meters. 

(5) Three dual input channels each 
with» slide potentiometer adjust- 
ment. 

(6) Professional standards for speed, 
wow and flutter. 


SPECIFICATIONS 


stereo magnetic 2 mV/1000 c.s. RIAA 
compensation, 

Also available for crystal cartridge. 
Radio Input: 5 mV/45K ohm (or 45 
mV/10K ohm without pre amplifier). 


Output control: By slide  poten- 
tiometer (with loudness compensa- 
tion). 


Power Output: Two 8 watt transistor 
power amplifiers with transformerless 
outputs. 

Speaker impedance 3.5. to 10 ohms. 
(Line output voltage 800 mV suitable 
for signal to other Beocord tape re- 
corders, etc., can be used for head- 
phone monitoring). 

Monitoring of recorded programs is 
delayed a fraction of a second. 
Amplifiers can be switched on without 
switching on the motor. 

Echo control for recording with rever- 
beration, i.e., mixing recorded signal 
back into record head. 

Simple push button controls for quick 
and positive operation and selection of 
track, speaker connections, multiplay 
or trick recording, synchro recording. 
etc. (See Beocord Instructions manual 
for full details and 41 illustrated ex- 
amples.) 

No clicks are produced on recordings 


Distributors: 


under normal conditions (or for p.a. 
announcements). , 

DIN standard sockets used throughout. 
Speaker Outputs sockets are provided 
for two pairs of speakers switched by 
two buttons with third button for 


attenuation of one set (e.g. suitable 


for p.a.) 


Bass and Treble and balance controls — 


operate on playback amplifier only. 


Harmonic distortion less than 1% by — 


5 watt output, 


Signal noise ratio 55 db for 4 track, 
50 db for 4 track at a recording level — 


producing 3% harmonic distortion. 
Frequency response at: 


74in=30—20,000 (+2 db 40—16,000) — 
3tin=30—16,000 (+2 db 40—12,000) © 


léin==50— 8,000 (+2 db 50— 6,000) 
Wow RMS values less than 0.075%, 
0.11%, 0.18% at the above speeds, 


— + re vom 


Channel separation better than 45 db. — 


1500 Model 


The Beocord 1500 offers you. most of — 
the facilities of the mode] 2000, but | 


it must be used with a quality Hi Fi 
amplifier or radio, such as the Beo- 
master 1000 or 900 K. Ask your 
dealer for a full demonstration, and 
you will appreciate this hi fii combina- 


tion. 

Retail Prices inc. Tax 
Beocord 2000 Portable 2 
Track 3... 6. ae ee ee 2 ee 
Beocord 2000 Stationary 
2. Track | hc. oe eae ae 
Beocord 1500 Stationary 
2. J. PACK a. oa) nae 8 eae 
All 4 Track models plus £6 14 6 


G.R.D. INSTRUMENTS PTY. LTD. 


6 RAILWAY WALK, CAMBERWELL, VIC. 


Telephone 82-1256 


For the Tape Enthusiast — THE B & O BEOCORD 2000 — IT’S SUPERLATIVE! 
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This is followed by an aria from 
Mozart’s La Clemenza di Tito and one 
wonders why this work is so seldom 
performed now that Mozart is so popu- 
lar. The aria covers a wide range of 
emotion and shows the singer’s voice 
to great advantage. 

The music then goes back historically 
to the music of Purcell. Two of this 
composer’s songs are sung to a harpsi- 
chord accompaniment. One of them, 
From Rosy Bowers, is the last song the 
composer wrote. 

The recital ends with the superb 
lament of Dido from Purcell’s greatest 
work. This is not only sung in a most 
moving fashion but it is completed by 
the lovely short chorus which follows it 
in the opera, a most artistic touch. 

Robert Zeller and the chorus and 
orchestra provide excellent support. The 
harpsichord is well played by Franz 
Holetschek. 

* * * 


BACH, Two Cantatas: Christ lay in 
Death’s dark bonds. O everlasting 
fire. Claudia Hellman, contralto. 
Helmut Krebs, tenor Jacob 
Stampffi, bass. Maxence Larrieu 
and Hartmut Strebel, flutes. Jacoba 
Muckel, continuo. Eva Holderlin, 
organ, Heinrich Schutz and the 
Choir of Heilbronn. Pfortzheim 
Chamber Orchestra. Conductor; 
Fritz Werner. World Record Club. 
Stereo TE/366. 

The first of these cantatas was com- 

posed for Easter Sunday and deals with 
death rather than with the Resurrection. 
Each of the seven verses of a hymn by 
Luther is set as a separate movement. 
The whole being prefaced by a brief 
-sinfonia. Some of the movements are 
classified as choruses, as duets and as 
solos. The soloists are mentioned but, 
as the corresponding section of the 
chorus always sings with them, the effect 
becomes rather monotonous, although 
the performance generally is very good. 
| The second cantata was written for 
Whitsuntide and is much more varied, 
although it is an arrangement of an 
earlier wedding cantata. It is remarkable 
how frequently the composer took the 
music from some secular work and fit- 
ted it perfectly to religious words. 

The work has two big choruses, at 
the beginning and the end. Then there 
follows a brief recitative for the tenor 
which gives Helmut Krebs very little 
chance to display his voice. This leads 
into a gentle lullaby-like aria for the 
contralto which is well sung. This is 
followed by another recitative, this time 
for the bass who displays a very pleas- 
|ing voice. , 
| The work closes with another impres- 
sive chorus in which the orchestra, which 
consists of strings and continuo, two 
flutes, two oboes, three trumpets and 
timpani, is used. This second cantata is 
"ae interest than the first and the 

ormance is fine in all respects. 

* * 


| LEONARD PENNARIO. Virtuoso Fav- 
| ourites. R.C.A, Stereo, Red Seal 
fi LSC-2714, Available also in Mono. 
| Leonard Pennario is a modern Ameri- 
|/‘can pianist who has made a large num- 
iber of records. This time he has pro- 
duced a disc of transcriptions of well- 
known music and he makes a statement 
on the cover which is rather open to 
argument. 

_ Regarding transcriptions he says “They 
exert a tremendous appeal for the public 
and there is no reason to avoid what is 
worthwhile in the literature just be- 


of 
pe 


cause it is not fashionable at the 
moment. A _ good transcription can 
actually become a different work from 
the original. It displays the music in a 
new light and gives it new sonorities, In 
the case of orchestral works the piano 
can clarify passages that are muddied 
and indefinite in the original.” 
Unfortunately the transcriptions that 
Pennario plays on this disc do not bear 
out these remarks, He begins with his 
awn arrangement of J. Strauss Jun.’s 
Emperor Waltz and he has only detract- 


years of study he entered again and this 
time won. 

He made his first appearance at the 
Met. in 1945 as the elder Germot in 
Traviata and shortly afterwards was ask- 
ed to sing this part in a radio broadcast 
conducted by Toscanini. The latter dis- 
played great patience and taught him 
the part but it must be admitted that 
the performance on the record, though 
conducted by Toscanini is not very 
thrilling. 

Merrill has an excellent voice but is 


The ancient art of bell-ringing P,P PP. 


THE pealing of: bells from the towers of humble village church or lofty cathedral 

is a familiar sound all over Britain where campanology, as the art is called, 
has a long tradition. Five-and-a-half thousand churches have their own local teams 
of bell-ringers, some of whom play handbells also, There are many keen competi- 


In a recent broadcast of the BBC program “Here and Now,” Brian Woodruff, 


a bell-ringer from Swansea in South Wales, explained that a full peal was a 


sequence of ‘“‘changes” rung without ceasing. “It consists of 5,000 changes, and on 


handbells takes between two and two-and-a-half hours, and on church tower bells 


up to an hour longer.” When bells were rung 


) 

} tions between bell-ringers up and down the country. 
4 

4 

4 

4 

' 

4 to the deepest-toned this was called ‘rounds. 


the order and by changin 


“A ‘change’ is produced by altering 


pairs of bells so that, for example, instead of the bells 


striking, one, two, three, four, five, six, from the highest to the deepest, we strike 


two one, four three, six five.” 


physical exercise. 
methods or sequences of changes. 


ror err errs 


handbell peals. 
lee wc eww we oo owes s. 
ed from the work in its original form. 
This is followed by Rachmaninoff’s 
transcription of the Scherzo from Men- 
delssohn’s Midsummer Night’s Dream. 
Rachmaninoff was a wonderful pianist 
but all the irridescent light of the scor- 
ing, particularly of the woodwind van- 
ishes in this very plebean arrangement. 

The vulgarity of Liszt’s arrangement 
of Saint-Saens’ Danse Macabre is only 
equalled by that of the original work. 
The Shostakovich Age of Gold Polka 
and the Prokofieff Love of the Oranges 
March are just silly without their piquant 
orchestration. 

1 did not know that Ravel had made 
a piano arrangement of his wonderful 
choreographic La Valse but it loses every- 
thing without the orchestral colouring. 
The Rachmaninoff arrangement of Kreis- 
ler’s Liebeslied was the only pleasing 
work on the whole disc which ends with 
Liszt’s unspeakable transcription of the 
Faust Valse. 
Pennario’s playing is generally bril- 


liant. 

* * * 

ROBERT MERRILL. Baritone, Di pro- 
venza il mar; Traviata, Verdi. Ada- 
master, Re dell? ‘Onde profonde; 
L’Africana, Meyerbeer, Prologue; 
Pagliacci, Leoncavallo. Per me 
ionto; Don Carlo, Verdi, Eri tu; 

asked Ball, Verdi. Vision fugitive; 
Herodiate, Massenet. Nemico della 
patria; Andrea Chenier, Giordano. 
O vin; Hamlet, Thomas, Cortigiani, 
vic razza dannata; Rigoletto, Verdi. 
E sogno; Falstaff, Verdi, Largo al 
factotum; Barber of Seville, Ros- 
sini, R.C.A. LSC-2780. Mono and 
stereo, 

This record was issued to celebrate 
Robert Merrill’s 20 years at the Metro- 
politan where he is one of the principal 
baritones. Early in life he was divided 
between his desire to be a singer or a 
baseball player. Finally his mother per- 
suaded him to turn to music, but his 
family were not rich and he took all 
manner of jobs to pay for his lessons. 

He entered for the Metropolitan Opera 
Auditions of the Air but did not reach 
the semi-finals. However after five more 
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Handbell ringing had nothing to do with the church, Mr Woodruff pointed out, 
and campanologists regarded it as a leisure activity, involving mental rather than 
There was keen competition between teams in ringing new 
Last year he had rung 150 peals both on tower | 


’ 

4 

4 

\) 

\) 

4 

4 

‘ 

} 

in order from the highest-toned bell : 


bells and handbells, and this year his team hoped to ring a record number of 
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lacking in subtlety, It is not until. the 
Massenet Vision Fugitive that he varies 
the tone and sings with vocal colour. 
Toscanini conducted the Masked Ball 
but I did not find this very exciting. 
The only other outstanding performance 
is Mr Ford’s E sogno from Falstaff. This 
is sung in a most exciting fashion and 
displays his fine voice to great advantage, 
but one feels most of the time that his 
voice is not used with much insight. It 
may be that the colour and movement 
of the stage help the dramatic side. 

He ends the recital with a rollicking 
performance of the famous Largo al fac- 
totum, 

* * 


* 

LA VIE PARISIENNE, Jacques Offen- 
bach. English version by Geoffrey 
. Dunn. Presented by Sadler’s Wells. 
June Bronhil}l. Eric Shilling. Anna 
Pollack, Kevin Miller, Suzanne 
Steele, Jon Weaving. Cynthia 
Morey. John Fryatt. Orchestra con- 
ducted by Alexander Faris, World 

Stereo, World Record Club 7096, 

Sadlers Wells have put out recordings 
of several Offenbach works and the pre- 
sent one maintains the high standard set 
by the earlier discs. 

Offenbach was actually born in 
Cologne in 1819 but his music is satur- 
ated with the atmosphere of the Parisian 
Boulevardes and he captured the atmos- 
phere of the gay Nineteenth Century in 
a unique way. One would think it dif- 
ficult to adapt such works to the Eng- 
lish stage but Sadler’s Wells have done 
it most successfully and a great deal of 
the credit must go to Geoffrey Dunn for 
his excellent translation of the words. 

The two Australians in the cast, June 
Bronhill and Kevin Miller are quite out- 
standing but it is unfair to single out 
any particular person from such a uni- 
formly capable collection of singers, 
whose diction is quite remarkable. 

The sleeve notes are rather mixed up, 
the more so because many of the male 
singers are tenors. Some may tire also of 
so many of the numbers being in the 
same key. However, be that as it may, 
the production has great life and vitality 
and the tunes are enchanting, 
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strings, trumpets and timpani and the 
third one strings only. 

The second is the strongest of the 
works but it must be remembered that 
they were written in 1756-1760 when 
Haydn was not the great composer of 
the later years. They are, however, de- 
lightful examples of the Baroque period. 


BUYING A STEREO SYSTEM? 


satisty yourself — satisfy your budget at 
who has settled in America and who is 


ARR Q Wetectronics a completely familiar with this type of 
music. The tone of the organ is de- 


SYDNEY'S EXPERIENCED HI-FI SPECIALISTS fully directed by: Zoltan Rediivel aes 


OUR SPECIAL OFFER FOR 


| recording is very good in all respects. 
ALL UNITS IN ORIGINAL CARTONS — 


: cp. ee Fk 
S f PTE Mi B E R 1 | MOUSSORGSKY. Scenes from Boris 
: Godounoff, George London as 


Boris. Howard Fried as Schiusky. 


} Mildred Allen as Feodor. Stanly 
i a —— — Kock as the Boyar. Columbia Sym- 
_ Li istorised PEAK stereo | eee a Thonae ‘Schipper Sank 
nown STAR SA30O ransis uctor: omas Schippers. un 
tat oad RO Sete CoS Ste 
mond SARPEDAtE ‘Sun BALE “Voin RS/DD loud. The story is told that during the last 
RS/OD speakers. speakers, 


war, when the Russians occupied 
Vienna, George London, a well-known 
American baritone, sang Boris in 
w SONY 250A transis. Russian. At the end of the performance 

Russian officers, who went to con- 
stereo dia- stereo amplifier (you | gratulate him, discovered he could not 
cone WHARFEDALE 10in speak the language. In 1960 he sang 
RS/DD speakers, Boris at the Bolshoi Theatre in Mos- 


cow. 
PIONEER 5SMB161_ stereo aya . : 
amplifier with AMIFM SW THORENS player model The present recording was made in 


turmtable,-all Balance ick: stereo’ elliptical diamond America «And 1s suse Das etme 
unarm, SHURE M3D or £137/10 Cartridge, LEAK stereo 30 factory. There is no account of the 
Miypasteres. Givnonaaiay Pere tite tee RAP dill action of the scenes on the cover and 
WHARFEDALE 10in, RS/ suit), the sides of the record are incorrectly 
Peeners: | labelled, side 1 really being side 2 and 
insaa | vice versa. This would be all very con- 


IF YOUR PREFERENCE IS FOR DIFFERENT COMBINATIONS  \ERSRRRRRCNAMRC errr eared 
THAN THE ABOVE, WE WOULD BE PLEASED TO QUOTE JRC NEA aD 
FOR YOUR REQUIREMENTS 8 | 


not consider his voice is heavy enough 
Set aout daca ea | for the part; it really requires a bass, 

| mgrondly, Divet eles nee ace Sh oe 
AVAILABLE NOW, THE BEST BUY OF THE YEAR! The tones was punaleniee thistivart 


but the latter also’ gives an extremely 


The new SONY 250A transistorised tape deck. An ideal PRICE ONLY thrilling performance of the role. 

addition to your home sound system, 4 track mono and Probably Russian being their native 

stereo recording and playback. Response at 7'/y i.p.s. language would make a big difference. 

30-18,000 c.p.s., 30-13,000 c.p.s. at 334 i.p.s. = Howard Fried is satisfactory in the 

CALL IN AND HEAR THIS AMAZING MACHINE. tenor part of Shuisky and the chorus 

Send for your copy of Cecil Watts booklet: “Guide to the better care of your and orchestra are completely « satisfac- 
LP and Stereo Records’ 4/ post free. tory. 


The recording is good. 


_ AFTER STOCKTAKING SPECIALS MAUREEN “FORRESTER, Operatic 


oe ane Arias and Songs. Handel, Gluck, 
Harmon Kardon AM/FM tuner a Acos “Hilite” pick up Mozart, Purcell. Vienna Akademy 


unit 110V . otk: complete .2tu.s0s £ .cogas 4) £10 Ch apts 
: amber Choir. Vienna State Opera 
Harmon Kard tun it. Thorens superseded Single speed Pp 
Ae Paes (tn Pi a, ia ea £35 33 1/3 turntable model Orchestra. Conductor: Robert Zel- 
Harmon! Kardon EM duner (NO) VA Waa oe weet Bacay a ipo A ler. Harpsichord: Franz Holetschek. — 
section only ........ .. £10 Serpe ubet eee poke (soece Universal Record Club. Mono 
Harmon Kardon TA224 tuner a1 / Satur a DiREp Ot VC-678, 
: ; site TDI Light. Meat Mah S822 
amplifier 110V I2w.p.c. .. Lenco GL88 turntable .... .. £25 I may say, without any preamble, that 
Sony model 500 tape recorder Zephyr model 18 x A crystal this record gave me a great deal of 
complete «65.6 4 ii 5 £148 microphone ~.. 9... ..°.... £8 pleasure. Miss Forrester was in Aus- 
Amplex mode] 1273 tape Zephyr model 70MA Dynamic tralia a few years ago and t 
recorder complete .. .. .. £335 microphone :. .. .. .. .. £15 x ih: 2 , fg nd won grea 
Grado “Micro Balance” pick Ronette $742 sound cell popularity throug er artistry, She 
UPSOlG i ud oh iae e er ete microphones... a toate = pape has a fine contralto voice of wide range 
General Electric TM-2G pick ae apo, Trebax 100 Nile and her diction is admirable. 
up arm SONOS Gk eat e WECTer. ce ee ee 4 The first part of the record gives an 
lbnerrnenyy toner Meat AMER eet ieapea Re TE Cores interesting picture of the development 
Shure complete pick up | Jensen CC-1 stereo headphone of opera from 1738 to 1791, 
model M222... .. £44 | crystal centre .. .. .. 4. 2. £21 Miss Forrester begins with three arias 


from_ Handel, the first being the popu- 
lar Ombra mai fu. She follows these 
with two arias from Gluck’s Orfeo and 
One at once senses the development in 
the music; the second of these two is 
the well known Che Faro. This is fol- 
lowed by one of the composer’s most 
beautiful works, the aria O del mio dolce 


NEW STORE FOR STEREO 
432 KENT ST. SYDNEY. 298580 ador, in which Paris sings of his passion 
for Helen of Troy. 
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DOCUMENTARY RECORDS 


Reviewed by Ellis Blain 


“SONGS FOR CHILDREN.” Arranged 
by Anne Mendoza and Joan Rim- 
mer. ARGO DA 32 (MONO). 


Good records for children are almost 
as scarce as good films for children and 
the demand is every bit as great. Why 
this contradictory state of affairs should 
exist is hardly a matter for discussion 
here but the fact that it does exist em- 
phasises the value of this disc, It is an 
eminently realistic as well as quite en- 
chanting selection of songs designed for 
the entertainment of younger children, 
say from four to seven or eight. 

There are twenty-six songs in all, sung 
by Mary Rowland and Pat Shaw with a 
magnificent selection of percussive in- 
struments for accompaniment. This use 
of bongos, castanets, tubular bells, glock- 
enspiel and heaven knows what is an 
indication of the care and understanding 
of the taste of the very young that is 
shown by Anne Mendoza and Joan Rim- 
mer, who are responsible for the arrange- 
ments. 

It only remains to mention some of 
the titles — “There Was A Pig Went 
Out To Dig,” “Sur Le Pont D’Avig- 
non,” “Peanuts,” “Polly Parrot,” “Jimmy 
Crack Corn” are representative — and 
fo remark on the excellence of the 
Tecorded sound. In short, here is a rare 
example of just what can be achieved 
in this specialised field when the right 
people are given a free hand. 
My own four-year-old 


with it. 
* * * 


“POEMS BY JUDITH WRIGHT.” Read 
by John Clements. HMV OCLP 
7630. 


Here is yet another major record com- 
pany venturing into the field of Aus- 
tralian poetry —- E.M.I. is already well 
established overseas with its “The Pat- 
tern of Poetry” series . . . and a most 
portentous beginning this is. Judith 
Wright is one of our major contempor- 
ary poets, having a wider appeal than 
‘most; so the record might well become 
a commercial success into the bargain. 

This presentation begins with an in- 
troduction spoken by Judith Wright her- 
self, in which she is at pains to explain 
why she refuses to explain her writing 
. . . I find this disappointing, not so 
much on account of what is said or not 
said — it is a well reasoned argument 
— but rather because the personality 
tends to cut across my mental image 
of the woman who writes the poetry. 
Regrettably, too, it is not well recorded 
‘technically. 

The poems themselves are from the 
following: “The Moving Image,” “The 
Gateway,” “Woman To Man,” “The 
Two Fires,” “Five Senses” and “Birds.” 
This selection covers a wide range — 
much wider, for instance, than that 
attempted on the C.B.S. record of Henry 
Lawson's work reviewed two or three 
months ago. In reviewing the Lawson 
anthology, I spoke of the difficulty one 
reader must encounter in trying to en- 
compass even a limited range of moods. 
Here the problem is intensified to the 
point where I feel it is insurmountable. 


is delighted 


Capably as John Clements reads the 
words and intelligently as he seeks the 
meaning, inevitably there is a similarity 
of voice quality, of style and approach, 
even of tempo, which reduces contrast 
to sameness and, eventually, sameness 
to monotony. 

But this is my only quarrel with a 
venture which deserves to succeed. The 
poems are of high quality and, usually, 
of immediate appeal. And, of course, 
the criticism voiced above will not apply 
if only one or two poems are listened 
to at a time. 

The recorded sound of the readings 
themselves is good. 


* * * 


“THE ENGLISH POETS FROM 
CHAUCER TO YEATS —WILLIAM 
BLAKE.” ARGO RG428, 


Another superb production in_ this 
major series which is a joint enterprise 
in which Argo Records are associated 
with the British Council and the Oxford 
University Press. To judge from the 
seven or eight records released so far, 
there can be no doubt that this will be 
the finest and most comprehensive read- 
ing of English poetry yet put down. 

Blake occupies a unique position as 
Visionary, artist, poet and eccentric. As 
such, his work has always held consider- 


able fascination for the imaginative — 
its appeal for young people is well 
known. But there can be no doubt either 
that the quality of his poetry, per se, is 
of a very high order indeed. 


The excerpts contained in this col- 
lection are taken from “Songs Of Inno- 
cence,” “Songs of Experience,’ “Poeti- 
cal Sketches,” “The Rosetti Manuscript,” 
“Gnomic Verses,” “The Pickering Manu- 
script,” “Jerusalem” and “Milton.” They 
are mostly very short — there are some 
forty-six of them in all. The readers, 
Alan Bates, Richard Marquand, Yvonne 
Bonnamy, William Devlin, Peter Orr and 
Richard Johnson succeed in extracting 
the essence of each in a completely con- 
vincing way under the exceptionally 
accomplished direction of George Ry- 
lands, whose experience and scholarship 
are everywhere apparent in a production 
which is virtually faultless. A complete 
text is enclosed with each record. 


* * * 


“A MAN WITHOUT A COUNTRY,” 
read by Edward G. Robinson. Caed- 
mon TC1178. 


For Australians the most interesting 
aspect of this record is Edward G, 
Robinson and his reading of E. E. 
Hale’s novel. “A Man Without A 
Country” is one of the pillars of Ameri- 
can patriotic literature and it is written 
with such quotations from documents 
and such verisimilitude that it would be 
easy to suppose it history rather than 
fiction. But it would be a waste of time 
and space to discuss the story further. 
It reads like American political history 
and will be of little interest except to 
students of such. =| 


Every Switch-user wants 
ABSOLUTE RELIABILITY 
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RELIABILITY has heen carefully built-in to this wide-range of 
OAK, CUTLER-HAMMER, NSF ana other world-renowned designs 


More than 1,000 types available. Write for details of Rotary, push-button, 
piano-key, lever types, tool handle, push-push, slide, rocker, automotive, 
industrial and service approved types to:— 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 


47 YORK ST., SYONEY. 2-0233. 


AMALGAMATED WIRELESS (AUSTRALASIA) LTO. MELBOURNE, 679161; HOBART, 33836; NEWTON 
McLAREN LTD. ADELAIDE, 510111; CHANDLERS LTD. BRISBANE, 310341; CARLYLE & CO. LTD. 
PERTH, 219331; ATKINS (W.A.) LTD. PERTH, 21 0101. 

mids MSP2-64 


ELECTRONICS Australia, September, 1965 


NEW @écus/ 
NEW PLA YMASTER 4 AMPLIFIER with TUNER 


Output 8 Watt per Channel (16 Watts). j 
@ Ferguson O.P.412 Oriented Grain Output Trans. 
3 formers with a frequency response of 20 to 30,00C 
= eee See eke cycles. 
| Pee : i @ Inbuilt Tuner with EM84 Tuning Indicator, Calibrated 


OBI RRR eR MeN sear lps 


Dial Scales. 
Available for all States. 

@ Valves 4-6GW8, 12Au7, 6N8, 6AN7, EM84 and 2- 
210 Rectifiers. 

@ Switching and Input Facilities for Pick-up and Tape 
Recorder (Stereo or Mono), 

@ Supplied in self-contained case finished in grey baked 
enamel with Control Panel in black and silver with 


COMPLETE STEREO SYSTEM matching knobs. 
@ paola 4 amp de tuner. @® Fully Guaranteed. 
@® Garrard Autoslim Changer. 10 dvertised on 
@ 2 Playmaster Bookshelf Speakers, " Adal belgeak St fae hl Hie ont tar 


@ Contro| Cabinet as illustrated. 


Teak 70/ pelt Lees toe Pe sinel Cabinet is required, AMP Li aed a G na TU il Ey a4 


25/ extra. 


£108 Freight and packing extra. £45/15/- Plus Freight 


PIONEER SM-B161-STEREO AMPLIFIER 


WITH TWO A.M. AND S.W. TUNER 


14 VALVES PLUS 2 DIODES. 
UNDISTORTED OUTPUT 1Iw x 2 (American 
ratings). 

RESPONSE 20 cps. to 30Kc. 

ae GAIN, MAG. PICK-UP 2my CRYSTAL 
mv. 

TWO A.M. TUNERS 535 to 1605 K.C. 
SHORT WAVE TUNER 3.8 to 12 Mc. 

TUNING INDICATORS COMMON TO BOTH 
D.C. and S.W. 

TONE CONTROLS. SEPARATE BASS AND 
TREBLE CONTROLS. 

LOUDNESS CONTROL. ; 


PLUS Dual 1010 Changer and Two 8” Goodman Speakers 
OQ gns. F.O.R. SYDNEY. 


THE NEW PLAYMASTER BOOKSHELF LOUD SPEAKER SYSTEM 
cere : — AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIES 


This provides the ideal speaker combination, where space is limited, for use with any of the 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox and 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. . 


£12/10/ Post and packing extra. 

™ NS.W. 15/- Vic. Qld., Tas. 22/- W.A. and S.A. 30/- 
Unit built polished and wired in rosewood, 
Maple or Walnut. — Teak finish 10/- extra. £15/-/- 


Complete kit of parts less cabinet but including speaker, condenser, resister, inductance, 


: innabond padding and speaker silk. £3/15/- 


Post and packaging 12/6 extra. 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. | PHONE 71-2145 
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_ IN HI-FI STEREO EQUIPMENT BY CLASSIC 
Based on Radio & Hobbies Playmaster No. 4 and Play- 


master 101 Amplifiers. All units have built in dual wave 
tuners. —_ sseceeeneernsestvmnetarentrmes | 


WRITE ALL 
FOR UNITS 
FULL FULLY 

SPECIFI- GUARAN- 
CATIONS TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 


@ Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. @ EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
- ‘Stage with separate bass and treble controls. @ Input tacilities with switching for external tuner—stereo pick-up—stereo 
or mono tape recorder for recording or play back. @ Stereo reverse switch. @ Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers, @ Chassis is 
mounted in attractive and durable metal case finished in grey with embossed control panel in black and silver with 
matching knobs. 


PLAYMASTER 4 UNIT PLAYMASTER 101 UNIT 


ae WITH TUNER WITH TUNER 
@ tput 8 watts channel (16) watts. 
@ Incorporating Fearon grain Srleared output transform- @ Output 12 watts per channel (24 watts). 
ers giving response of 20 to 30,000 cycles. @® Incorporating Ferguson grain oriented output transform- 
@ Valves, 4 6GW8, 12AU7, 6N8, 6AN7, EM84, and two ers giving a frequency tesponse of 20 to 30,000 cycles. 
ee Oh ci nee £65/15/< Witt GARRARD @ Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 and two 210 
AUTOSLIM STEREO CHANGER AND TWO MAGNA: ish 
VOX 8WR SPEAKERS. AMPLIFIER AND TUNER £56/10/-. WITH GARRARD 
: AUTOSLIM STEREO CHANGER AND TWO ROLA 12PX 
£69/10/- SPEAKERS, £79/10/. 


ALL PRICES F.O.R. SYDNEY 


A COMPLETE HI-Fi STEREO SYSTEM FOR ONLY 5 2h8 


UNIT STEREO PLAYMASTER AMPLIFIER No. 107 WITH PLAYMASTER TUNER 


Plus added features including EM&84 tuning indicator giving accurate tuning with ease. Input facilities with switching for stereo 
(Or mono. Tape recorder for recording or play back, separate power switch, etc. 


oe SPECIFICATIONS 


@ Output 4 watts per channel (8 watts). 

® Ferguson or A. and R, High fidelity output transformer. 
@ Inbuilt tuner with the new EM84 tuning indicator. 

@ Valves 2 6GW8, 12AU7, 6AE8, 6BAG6, EM84 and 6V4. 


@ Supplied in self-contained case finished in grey baked enamel with contro} panel is 
black and silver with matching knobs, 


@ Switching and input facilities for pick-up or tape recorder (stereo of mono). 
® Fully guaranteed, 


. 

q 

2M Sin Dual cone speakers 
(107 AMP, & TUNER ONLY £42/10/- — FvgiMaity Strectens upon ot 0" torigaee spcion Wf reqire, fne"net Rot 


Wired and tested Sin Tweeters can be supplied at 44 extra increasing the response to 16,000 cycles. 


PLAYMASTER AMPLIFIERS ts tuners 


SPECIFICATIONS AS ABOVE (AMPLIFIER ONLY) 


101 UNIT | No. 4 UNIT | 107 of No, 3 UNIT 
ye | ive 
£45/10/- | £42/-/- £32/-/ ER 
ALL PRICES F.O.R. SYDNEY. as above Illustration. 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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...Pride In Quality 
For Your Pleasure... 


MODEL 910 
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MODEL 2k -IW 


M-8 CROSS-FIELD HEAD PLUS 
MODEL VERTICAL STEREO * 4 track 
stereo monaural record and play * 4 speeds (1 7/8’, 
3 34”, 7 12” and 15” per sec.) * Frequency res- 
ponse--30 to 25,000 cps at 7 1/2ips * Sound-on- 
sound recording * Tape cleaner * Automatic stop 
and shut-off * Simple change-over for necessary 


AC power 

170 AMATEURS CAN ENJOY PRO- 
MODEL FESSIONAL RESULTS. * 4 
track stereo monaural record and play * 3 speeds 
(1 78", 3 34” and 7 1,2” per sec.) 15 ips optional 
* Frequency response-—40 to 18,000 cps at 7 1/2ips 
* Portable and light weight plus high quality *-Auto- 
matic stop * Built-in two speakers * Simple change- 
over for necessary AC power 


P.A.SYSTEM TAPE RECORDER 
MODEL 910 * 2 track monaural record 
and play * 2 speeds (3 3/4” and 7 1/2” per sec.) 
* Frequency response—40 to 12,000cps at 7 1/2ips. 
* Simple public-address system %* Input mixer 
* Pause lever * Simple change-over for necessary 
AC power ; 


FULL-TRANSISTORIZED 
MODEL 2 -EW portasle TAPE RECORDER 
* 4 track stereo / monaural record and play; * 4 
speeds (15/16”, 1 7/8”, 3 3/4” and 7 1/2” per sec.) 
* Cross-Field head plus deviationless micro-motor 
* Frequency response—40 to 25,000 cps at 7 1/2 ips 
* 4 watts stereo output * AC or DC (with recharge- 
able battery) * Simple change-over for necessary 
AC power 


Main Products: STEREO: 345, M-8, X-IV ST-1, 44S, 1700 © MONAURAL: 910, 707 @ DECKS: 345D, 345NC 


® SPEAKER SYSTEM: SS110, SS90, SS88A, SS55, SS30 


MAGNECORD AUSTRALASIA PTY LTD. 


158 Clarence Street, Sydney 


Tel. 29 5127 


AKAI ELECTRIC CO., LTD. 


HIGASHI-KOJIYACHO, OHTA-KU, TOKYO, JAPAN 
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VARIETY 


* 
* 


Bevutional 


PVE DISCOVERED THE WAY. Hel- 
ene Landrum and Joseph Bellesi 
with the Paul Mickelson Orchestra 
and Choir. Stereo, Supreme SS-2003, 
Interest: Duets, devotional. 
Performance: Superb. 

Quality: Excellent. 

_ _ Stereo: Modest. 

This is One of the most polished per- 
formances I have heard for many a long 

day on a devotional album. 

_ Helene Landram, soprano, has a back- 

ground of classical voice training but has 

devoted most of her time to devotional 
music, from popular Gospel to sacred 
Opera, on the concert platform and on 
television. Her voice is pure and true 
and always under precise control. 
_Joseph Bellesi is also a professional 
singer, with stage and television experi- 
ence, and currently soloist of the Temple 
Baptist Church, Los Angeles. He, too, 
has an excellent voice of quite unusual 
range. 

Together and backed by Paul Mickel- 
son, with orchestra, choir and organ, 
the two present an album of superbl 
sung duets ranging from popular Gospel, 
through traditional hymns to oratorio: 

“T've Discovered The Way Of Glad- 

ness,” “When I Survey” “How Could I 

Live Without Jesus” “Benedictus,” “O 

That Will Be Glory For Me,” “Day By 

Day,” “How Beautiful Upon The Moun- 

tains,” “Raise Me Jesus To Thy Bosom,” 

“There’s A Wonderful Tomorrow,” “Lead 


FARE 


Neville Williams 
Jamieson Rowe 
Keith Jeffcoat 


Me Gently Home,” 
Blessing.” 
All credit to Helene Landrum, Joseph 
Bellesi, Paul Mickelson and James Boer- 
sma (the latter responsible for some of 
the excellent arrangements) for a most 
enjoyable disc. An imported American 
pressing, the quality is excellent, though 
no great attempt has been made to 
exploit the stereo facility. 

A beauty and strongly recommended, 
the “Supreme” label is available from 
Southwell Supplies, 176 Geelong Road, 
Footscray, W.11, Victoria. (W.N.W.) 


A Sa. 


IN PERSON. Alan McGill, with Instru- 
mental and choral background under 
Ralph Carmichael. Mono, SACRED 
LP-3072. 

Interest: Gospel solos. 
Performance: Excellent. 
Quality: Excellent. 

Although Alan McGill has at least 
six other long-play albums on_ the 
SACRED label, this is the first I have 
had occasion to review. 

And a pleasant task it turned out to 
be. Alan McGill has a true, most pleas- 
ing voice, with an air of sincerity, so 
essential for Gospel singing. Ralph Car- 
michael provides a capable background. 

Most of the titles are well known 
Gospel hymns: “Burdens Are Lifted At 


“Make Me A 


| record 


| locally, 


Christ,” “Ten Thousand Angels,” “May 
The Good Lord Bless And Keep You.” 


A couple of new titles took my ear — 


“Constantly” and “I’m His To Com- 
mand.” 


If you don’t have one of Alan 


McGill’s albums in your library, this 
one is well worth buying. 
joy it. 
from The Gospel Film Ministry, 
Clarence Street, Sydney and other capi- 
tal cities), W.N.W. 


You'll en- 
(“SACRED” label is available 
181 


* * * 
STAND UP FOR JESUS. By Jackie 
Edwards, vocal. Mono, Festival 
FL-31,647. 


Interest: Gospel, negro style. 
Performance: Capable, sincere. 
Quality: Good. 


Here’s another’ excellent 


Gospel 


“SUPREME” RECORDINGS 


Now available in Australia! 


Produced in America by Paul Mickel- 
son, Supreme records offer the best re- 
corded Devotional music. Last year, four 
out of the 10 NEFF awards for the 
yoar’s best Devotional recordings went 
to Supreme records. See the Devotional 
reviews in “ELECTRONICS, 
Australia,” for further evidence of Sup- 
reme’s outstanding quality, or hear them 
for yourself at any good record: dealer. 
Send today for your Free, illustrated 
catalogue of Supreme recordings (in- 
cludes comments from overseas. maga- 
zines). 

{if Supreme records are unobtainable 
send to the Australian Distri- 
butors: 


SOUTHWELL SUPPLIES 


176 Geelong Road, Footscray, WII, 
Victoria. 


Wholesale enquiries are welcome | 


Calvary,” “God Will Take Care Of|, 
You,” “The Saviour Is Waiting,” “Jesus 
Paid It All,” “Longing For Jesus,” 
“Lead Me Gently Home,” “Jesus Is The 
Sweetest Name I Know,” “The Unveiled 


WANTED YOUR RECORDS 


as trade-in on new records (many thousands 


Readings from the Bibles rerererrrerrrorrrerrrrers. 


Olivier reads from the Old Testament. With music from the Holy Land. 
Presented by Douglas Fairbanks jun. Mono, World Record Club LB-1. 
Interest: Bible reading. 

Performance: Excellent. 

Quality: Good. 

I am given to understand that the World Record Club has embarked 
on the ambitious program of making available to members large sections of 
the Bible on L.P. albums. The voice is that of Sir Laurence Olivier, the 
presentation by Douglas Fairbanks jun. and the original recording by H.M.V.. 
whose name and emblem appear on the jacket, This latter is very elaborate, 
by the way, a double fold carrying traditional “creation” reproductions and 
the Bible text, as read. 


According to the jacket notes, the production has been commended by 
the British and Foreign Bible Society and by executives of the major denomin- 
ations in Britain and the Jewish community, as well as Dr Billy Graham. 


As might be expected, the reading by Sir Laurence Olivier is marked by 
skill and good taste and the musical interludes, arranged by Cyril Ornadel, 
are appropriate to the theme and so brief as merely to punctuate the reading. 
In fact, as I listened to what must be one of the oldest and best known. of 
all stories, I was conscious that this album reflects a great deal of thoughtful 
planning. 

To present large sections of the Bible on this scale and to this stan- 
dard strikes me as a formidable task. For the present, however, this first 
album—from creation to the flood—could find a wide appeal to church and 
Sunday School personnel, to private individuals interested in the Bible text or 
to students of diction and elocution, 

In short, an album that can be recommended to those it is likely to 
interest. (W.N.W.) 
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7in, 1/6, 2/6; 10in LP, 4/6; 12in LP, 


R. SWAP’S MAIL ORDERS, Record Div., 
P.O. Box 265, Broadway, Qld. 


_ ACOS CHANGER DUST BUG 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic fila which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 


AMPLION (A/SIA) Pty. Ltd., 
29 Major’s Bay Rd., Concord, N.S.W, 


Vic. Distributors: E. W. Cornelius Pty. Ltd., 
5 Northumberland St., Sth. Melbourne, Vic, 
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YOUR SUPPLIER OF 
RADIO, TV AND 
ELECTRONIC 

Pa anaabans SUPPLIES... 


sarion 


_HI- Fl GRILLE, _PABRICS 


Follow’ the AY of Australia’ Ss Leading 
TV & Stereogram Manufacturers © 


USE SARLON the only grille fabric 

scientifically woven to ensure 

PERFECT SOUND REPRODUCTION AT 
ALL leg atl Ch 


See the new 
glamorous range 
in a variety of 

patterns & textures 


SARLON INDUSTRIES PTY. LTD. 


47 McEvoy Sfreet, Waterloo, N.S.W. 


00K AT THESE... SPECIAL OFFERS ae ly 
FOR SEPTEMBER — UNBEATABLE VALUE 5 


Armstrong 221 newly released integrated 
stereo amplifier for magnetic and ceramic 
inputs: PE 34 turntable with diamond mag- 
netic cartridge; two Goodmans 10in 
Twin Axiom speakers. 40- 
18,000 ¢.p.s 00 salons 


Labcraft 605L turntable "$34 All Balance 
arm and Decca 
Deram cartridge. TOTAL .. 


if you prefer the above unit with an Orpheu 
“Silex” turntable add £6. 


| Pioneer SMB 161 Stereo amplifier with 
1/AM’FM tuners; Labcraft 605 turntable; 
All Balance arm; Shure M-77_ cartridge. 
Two 8in Wharfedale 8in RS/DD speakers. 
£97... If you prefer the Labereft 643 turn- 
table with ceramic diamond 

cartridge the cost is .. . j 


Armstrong 222) stereo amplifier; Dual 
1010) swith) =Decea = =Deram cartridge; 
two bd gg Ls Retrlits 8in 
speakers .. 2 a heeieate 


4 Pioneer SMQ 300B stereo amplifier with 
AM/AM/FM tuners: Silex transcription 

turntab’e; Ortofon SMG 212 tone «rm and 

Ortofon SPUGTE cartridye; 

two Goodmans 201 12in 2 

wide range speakers dig 


5 Well-known Star SA 30 stereo amplifier; 
Labcraft 605 turntable; J.H. tone arm 
and “Shure M77" cartridge: two twin cone 
10:n Seay RS/DD 
speakers .. .. By, PAC te te 


Armstrong 221 just released. Prices most ~ 
competitive. Inputs for magnetic, ceramic 
or pick-ups; treble filter, tape 
monitoring and loudness controls. 
For further information please write to 
True Fidelity (Recorded Music Salon), 23 
Collins Street, MELBOURNE. 


New shipment of Pioneer —_tuner/ 
amplifiers has just arrived. 

Prices are: 

SMB 161... .. .. 

SMG 204B .. .. 

SMQ 3008 .. 


Leak Stereo 30 = fully  transistorised 
amplifier; Dual 1009 turntable ‘th dia- 
mond magnetic cartridge; 2 
Goodmans 10in Twin Axiom 0 
speakers. TOTAL 


We will care-pack and freight anywhere. If the goods you require are not 
listed write for our prices—you'll be delighted! R.M.S. are famous for selling 
the hest quality equipment, and indisputably the cheapest in Australia. 


"RECORDED MUSIC SALON * A. sr 


vel _PINCZEWSKI TRUE FIDELITY Telephone: 63- 6257 
WHOLESALE AND TRADE ENQUIRIES WELCOME 
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album, though different in style from the 
others reviewed on this page. 

_ It is a negro type presentation, with 
a solid rhythm foundation and in happy, 
uninhibited mood. Some of the numbers 
are spirituals, others traditional hymns, 
the latter in keeping with the formula 
but perceptibly restrained. 

__ In fact, the whole album exhibits good 
taste, good arrangement and excellent 
musicianship. 

_ The titles: “Old Time Religion,” “I 


FROM STAGE 


THE EDDY DUCHIN STORY. Sound 


Track Album from the Columbia 
featuring 
_ Carmen Cavallaro, Morris Stoloff 
conducting the Columbia Pictures 
Orchestra. Stereo, Festival SDL- 

931,649. (Also available in Mono 

DL-31,649.) 

Interest: Popular piano. 

Performance: First rate. 

Quality: Good. 

Stereo: Varies with item.” 
_ Eddy Duchin, whose career was 
largely concentrated between the years 
1930-1950, created something of a 
legend, which forms the basis for the 
Columbia Pictures Cinemascope produc- 
tion carrying his name. For the film, 
the piano sequences are dubbed by 
another well-known popular pianist, 
Carmen Cavallaro. 
I'm not sufficient of a student of the 
Duchin style to debate how subtly it 
has been simulated, but this much is 
beyond doubt—Carmen Cavallaro pro- 
duces some beautifully phrased piano 
‘sequences which make the album well 
worth a hearing on this account alone. 
These are concentrated mainly on side 1. 
‘The playing on side 2 is rather different 
‘in character, much of it with full 
orchestral backing. 
_ The titles: “To Love Again,” “Man- 
hattan,” “Shine On Harvest Moon,” “It 
Must Be True,” “Whispering,” “Dizzy 
Fingers,” “You're My _ Everything,” 
“Chopsticks,” “On The Sunny Side Of 
The Street,” “Brazil,” “La Vie En Rose,” 
“To Love Again.” 
An excellent sound 
(W.N.W.) 
ek 


LA VIE PARISIENNE by Jacques 
Offenbach. English version by 
Geoffrey Dunn, Produced by Wendy 
Toye, with the Sadler’s Wells Orch- 
estra conducted by Alexander Paris. 
Stereo, World Record Club S-7096. 
Interest: Classical musical. 
Performance: Spirited. 
Quality: Excellent. 
Stereo: Notably good spread, separ- 
ation. 
| “La Vie Parisienne,” first produced in 
October, 1896, is based on a story as 
improbable as many other such. shows 
but that doesn’t prevent it from being a 
| witty, satirical and entertaining mirror of 
‘the Paris Offenbach knew and loved so 
well. Pie Ses 
_ The songs from the English version are 
presented here by’ a cast which is com- 
mended by the mere listing of their 
names: June Bronhill, Eric Shilling, Anna 
Pollack, Kevin Miller, Suzanne Steele, 
Jon Weaving, Cynthia Morey, and John 
Fryatt. 
_ From start to finish, every one of them 
makes an excellent contribution, with 
spirited singing and excellent diction, 


picture piano of 


track album. 


x 
7 


Need Thee Every Hour,” “Oil In The 
Lamp,” “Holy, Holy, Holy,” “If You 
Only Knew The Blessing,” “Stand Up 
For Jesus,” “Morning Train,” “Softly 


-And Tenderly,” “When My. Pilot Come,” 


“Oh God Our Help In Ages Past,” “Oh, 
Mary Don’t You Weep,” “May The Good 
Lord Bless And Keep You.” 

I thoroughly enjoyed listening to this 
album and you'll be hard to please if 
you don’t do likewise — irrespective of 
age. Recommended (W.N.W.). 


AND SCREEN 


and with commendable support from 
chorus and orchestra. On the two sides 
there are 17 tracks, necessarily rather 
short on the average, containing 20 or 
more excerpts, and cetrainly too numer- 
ous to list. However, they are listed 
on the jacket, along with a precis of 
the story, for porspective purchasers. 
As a matter of further interest, the 
club is offering a 24. x 20in reproduc- 
tion of the picture featured on the 
jacket . . . Renoir’s “Le Moulin De La 
Gallette.” 
As noted above, the quality is excel- 
lent and the stereo outstanding. (W.N.W.) 


* * * 


MORE GILBERT AND SULLIVAN 
OVERTURES. Royal Philharmonic 
Orchestra, conducted by Kenneth 
Alwyn. Stereo, World Record Club 
STW-120. 

Interest: Well-known overtures. 
Performance: Spirited. 

Quality: Good, 

Stereo: Natural spread. 

This record should surely find plenty 
of takers among World Record Club 
members. The music of Gilbert and 
Sullivan is well enough known to have 
a wide appeal at popular level, while 
this performance by the Royal Phil- 
harmonic should also attract many others 
who normally find their pleasure among 
heavier fare. 

The sound is good, the performance 
is good and the overtures give a precis 
of the themes from seven well-known 
G. and S. operas: “The Mikado,” 
“Tolanthe,” “The Gondoliers,” “Yeomen 
Of The Guard,” “Patience,” and “H.M.S. 
Pinafore.” 

Pleasant listening and one I can 
recommend. (W.N.W.) 


* * * 


H.M.S, PINAFORE—Gilbert and Sul- || 


livan. With George Baker, 
Cameron, Richard Lewis, Owen 
Brannigan, James Milligan, Elsie 
Morison, Marjorie Thomas, Monica 
Sinclair and the Glyndebourne 
Festival Chorus, with The Pro Arte 
Orchestra conducted by Sir Malcolm 
Sargent, World Record Club 12- 
inch stereo, $7048. 

Interest: Glyndebourne G. and S, 
Performance: A little cool. 
Recording: Low level but good. 
Stereo Quality: Well spread. 

One of the most well-known of Gilbert 
and Sullivan’s comic operas, “H.M.S. 
Pinafore” (or “The Lass that Loved a 
Sailor”) has survived to the present day 
as a rollicking piece of nautical shennan- 
igans—despite innumerable flayings at 
sundry school and church concerts an 
School of Arts festivals, Yet, as the 
cover notes to this disc point out, when 
it first appeared, part of its immediate 
appeal was Gilbert’s thinly disguised 


John 
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Crarrard 


TURNTABLES 


U.R.D. extend an invitation to 
call and inspect the new and 
complete range of Garrard 
Turntables from the budget 
priced economy model SRPIO 
(complete with Ronette Cart- 
ridge) at £12.6.3 through to the 
world-renowned Model 301 
Transcription Unit (with strobos- 
copically etched periphery) as 
used: bythe’ BiBeC oy oitat 
£46.9.6. 


RW) Kae 


In addition, stocks of all lead- 
ing makes of quality equipment 
are always available, including 
such famous names as: 


Quad Tandberg 
Radford Leak 
Trio Rogers 
Sony Pioneer 
Dual Thorens 
Labcraft All Balance 
S.M.E. Decca 
Shure A.D.C. 
Ortofon Ferrograph 
and others, together with a 
complete range of SCOTCH 


Magnetic Recording Tapes. 


x * & &* *& 


Plus Speaker Enclosures and 
Equipment Cabinets suitable 
for the above. 


Hire Purchase Facilities 
Available - 


WIRID 


Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 
175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 


OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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satire at the expense of W. H. Smith, a 
“Jand-lubber” First Lord of the Admi- 
ralty. 

That it has survived, despite 
this quickly forgotten topicality, will no 
doubt be attributed by many to Sul- 
livan’s music. However, I think we must 
also recognise the contribution made by 
Gilbertts libretto. As with those of the 
other operas it undoubtedly possesses 
considerable permanent appeal, with its 
good-natured satire at human foibles and 
failings. 

_ With the present recording of the work 

I must confess myself a little disappoint- 
ed; I expected the Glyndebourne com- 
pany to make much more of it, bearing 
in mind their recordings of “Iolanthe” 
‘and “Pirates of Penzance.”’ But although 
all concerned give a very competent and 
‘smooth performance it seems to me to 
remain just that; George Baker as Sir 
Joseph Porter and John Cameron as 
Captain Corcoran try to put a bit of life 
and fun into their parts, it is true, but on 
‘the whole the performance is rather 
cold and restrained. 

It’s a far cry from the rollicking Pina- 
fore we saw some years ago on television 
presented by the Canadian Broadcasting 
-Company—but then, this may have 
seemed to some to have been too liberal 
with the original. I don’t know about 
this, but I do know that compared with 
the Canadian performance the Glyne- 
bourne version sounds pretty dead. 

Still, I do admit that it’s a good deal 
better than that awful Kimberly Records 


MY FIRST OF 1965, Lawrence Welk 
and his Orchestra. Stereo, Dot (Fes- 
tival) SZL-931,610. (Also available 
in mono ZJ-31,610.) 

Interest: Popular orchestral. 
Performance: Interesting. 

Quality: Slight tracing distortion. 
Stereo: Normal spread. 


With this new release, Lawrence Welk 
adds yet another to his growing list of 
LP albums. His tempos are quite strict, 
yet he manages to get plenty of interest 
into his arrangements. Most of the num- 
bers here come from shows, films or 
television. By way of novelty, Lawrence 
Welk has a chorus sing just the title to 
introduce each number: 

“Dear Heart,” “As Long As She Needs 
Me,” “Never On A Sunday,” “Everybody 
Loves Somebody,” “Alley Cat,” “The 
Sweetest Sounds,” “Theme From The 
Addams Family,” “Emily,” “Our Day 
Will Come,” “Theme From Bewitched,” 
“Goodbye, Charlie,” and “People.” 

_ The quality and stereo is normal—or 
should I say good—over most of the 
tracks but there is some suggestion of 
tracing distortion on the two_ inside 
“tracks. which may show up on wide- 
range systems. It is pleasant and tuneful, 
neverthcless. (W.N.W.) 
* * * 


HERB ALPERT’S TISUANA BRASS— 
WHIPPED CREAM AND OTHER 
DELIGHTS. “A Taste Of Honey,” 
“Green Peppers,” “Tangerine,” “Bit- 
tersweet Samba,” “Lemon ‘Tree,” 
“Whipped Cream,” “Love Potion 
Number Nine,’ “El Garbanzo,” 
“Ladyfingers,” “Butterball,” “Pea- 
nuts,” “Lollipops And _ Roses.” 
Festival Stereo. SFL-931,680, 
Interest: “Bullring” brass sound. 
Performance: Typical. 


Instrumental, Vocal & Humour 


version which I reviewed some time ago 


(Feb., 1964). : 
The recording is somewhat low in 
level; this is a complaint which I've 


noticed before with Glyndebourne 
recordings, It tends to make reproduction 
noisier than one would like. In all other 
respects, however, the recording is of 
excellent quality, (J.R.) 


* * * 


THEME FROM A SUMMER PLACE 
Billy Vaughn and His Orchestra. 
Dot (Festival) 12-inch Stereo, SZL- 
931,550. Also in mono on 
ZL-31,550. 

Interest: Movie themes. 
Performance: Smooth, bright, 
Recording: Excellent. 
Stereo Quality: Smoothly spread. 
Yet another collection of movie and 
stage themes, this time from that old 
favourite Billy Vaughn and his orchestra. 

With an orchestra larger than usual, 

Vaughn plays the following themes in 

a smooth but bright manner eminently 

suitable for dancing. 


*Theme From A Summer Place,” 
“Tammy,” “Tracey’s Theme,” “Climt 
Every Mountain,’ “Que Sera, Sera,” 


“Terry’s Theme from Limelight,” “True 
Love,” “The Sound of Music,” “The 
Three Penny Opera (Moritat),” “Some 
Enchanted Evening,” “All the Way,” and 
“Sayonara.” 

The recording is of excellent quality, 
with smooth and unexaggerated stereo 
spread. Recommended. (J.R.) 


Quality: Excellent. 
Stereo: Evenly spread. 

Herb Alpert and his Tijuana Brass 
first caught the public interest with their 
release of “The Lonely Bull” some two 
years ago and they have continued to 
capitalise on that interest with the re- 
lease of several LP’s in the same vein as 
the original, this latest being no excep- 
tion to their established formula. 

The group have patterned their style 
on the brass bands which are a tradition 
of the bullring “south of the border.” 
The Tijuana Brass are, however, a vast 
improvement on the original bullring 
bands, in that their style is smoothly 
professional and much more interesting 
than the rather stodgy and unimaginative 
sounds of the genuine groups. 

This latest disc is, perhaps, a little 
“gimmicky” in its chosen song titles but 
the sound is identical with previous re- 
leases. And, even if you don’t like the 
music, you can always enjoy the cover 
which features a rather attractive young 
lady wearing nothing but a single red 
rose and several buckets of whipped 
cream! 

The audio quality is right up to pre- 
sent standards and the stereo is pleasant- 
ly and evenly spread. (KW4J.) 

* * * 


FROM PARIS WITH LOVE. Leon Pops 
Orchestra, conducted by Akira Ishi- 
kawa. Stereo, King (Festival) 
SFL-93 1-432. 

Interest: Popular French melodies. 
Performance: Bright, polished. 
Quality: Excelient. 

Stereo: Good spread. 

The Leon Pops orchestra, assembled 
from talented Japanese musicians and 
maintained as a recording orchestra by 
King Records Japan, have freely demon- 
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FIDELITY 
DURABILITY 
RELIABILITY 
FACILITY 
VALUE 


VORTEXION 


FIDELITY to ensure that the re- 
cording is an unchanged copy 
of the original. 

DURABILITY to ensure 

FIDELITY is long lasting. 


RELIABILITY to ensure FIDELITY 


and to eliminate failures. 


FACILITY to ensure FIDELITY 
by monitoring whilst record- 
ing or to make multiple re- 
cordings, etc. 


that 


VALUE compare what you pay 
with what you get! 


VORTEXION 
THE FINEST IN ITS CLASS 
WVA Mono .... £172/2/6* 
WYB Mono £202/10/0* 
CBL Stereo .... £225/0/0* 


* includes Sales Tax 


To: LEROYA INDUSTRIES 
PTY. LTD. 
672 Hay Street, 
PERTH, W.A. 
Please send me free details 


and specifications of VORTEX- 
ION. 
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: Latest Range Including © 
| Recent New Additions 


£23/7/- 


Deram Stereo/Mono NEW ffss Mark III Deram Stereo/Mono 
Autochange Cartridge Stereo Pick-Up Head Transcription Head 


; F ” ELIPTICAL diamond stylus: .0003” « .0008” Diamond stylus: .0005/6” 

U a) b : . 

teckine wean Ser Compliance: 15 = 10-¢ fat.. 4 x 10-6 Tracking weight: 2/2 gm 

Output: 80 mV/cm/sec vert Nid Output: 50 eee 

Load impedance: 2 meg Tip mass: less than 1 milligram Load impedance: meg 

Compliance: 6 x 10-6 Frequency response: +: 1 dB 20-16,000 NEW COMPLI ANCE: 9° x T0<5 
cps Tip mass: .6 milligram 


| 


Re-styled ‘Professional’ Arm 


A superb precision pick-up arm with many advanced features. Coarse and 
fine counterweight adjustments for perfect dynamic balance; sliding 
counterweight and accurately calibrated scale to cater for the stylus 
pressures of the complete ffss range of heads; built-in lowering device; 
bias compensation. The pick-up leads are brought out to a 4-pin socket 
for ease of installation. Price complete with Mark ill head, £53/17/9. 


Deram Universa! Transcription 

Arm, to accept ali 4’ cart, In the Decca Deram ARI pick-up, the mechanical combination of arm 

ridges, also available. Price, and head has been arranged to effect directionally selective filtering which 

complete with head — shell, almost eliminates the most troublesome rumbie frequencies without 

£8/19/6, reducing any required low frequency signal. The arm will accommodate 
all Deram pick-up heads. Price complete, £15/5/6. 


Decca Microlift 


Fit a Microlift and avoid damage to stylus and records. Gently and 
accurately the Microlift lowers the stylus onto the record at any 
~ point you choose ... and just as gently lifts it clear. Price, £2/3/3. 


Decca Stylus Cleaner 


Suitable for use with any pick-up; helps to keep records and stylus 
in excellent condition. Price, £1/19/6. 


Write or send coupon for free descriptive technical literature 


Sole Australian Agent: i ay 


BRITISH MERCHANDISING | Nr... enn een | 


PTY. LTD. Address iio: ce eee 
60 Clarence St., Sydney. Telephone 29.1571 [ A le SI Sei hinks Pe on Oe ee Staten ee 
; | DECCA 
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strated their ability to play the music of 
other countries with as much facility as 
any “Western” orchestra. 

_ This recording of popular French 
melodies is no exception and the presen- 
tation, rich in strings and punctuated 
with solo accordian phrases, could as 
easily have carried the name of Manto- 
vani, Melachrino or Johnny Douglas. 

_ The track titles: “Les Feuilles Mortes,” 
“La Mer,” “A Paris Dans Chaque Fau- 
burg,” “Parlez-Moi D’Amour,” “La Vie 
En Rose,” “Quand Un Soldat,” “L’Ame 
Des Poetes,” “La Seine,” “Sous Le Ciel 
De Paris,” “Voyage Ua Canada,” “Com- 
plainte De La Butte,” “Frou-Frou.” 

_ The sound quality is good and, as one 
would expect from the titles, the disc 
very pleasant, very listenable (W.N.W.) 
‘s * * * 


MARCH ALONG —VOLUME 2, Great 
_. Marches in strict 120 paces-to-the- 
minute tempo, tracks linked by two 
 3-beat drum rolls. The Southern 
Command Band under the baton of 
W.0.1 H. J. Silk, M.B.E. Crest 
12-inch mono, CRT-12-LP-010. 
Interest: Marches. 
Performance: Drilled. 
Recording: Good. 


_As the sleeve suggests, this record is 
suitable for schools, marching girls and 
brass band connoisseurs. The Southern 
Command Band under Bandmaster H. J. 
Silk play thirteen marches in strict 120- 
pace tempo, arranged for continuous 
marching for those that like it! 
_ The marches played are “The Hus- 
sar,” “Castell Coch,” “Shades of Brass,” 
“Balcombe Cove,” “La Reve Passe,” 
“Quality Plus,” “The National Guard,” 
“Namur,” “Blue Blood,” “Festjubel,” 
“Vimy Ridge,” “Appreciation” and “Pride 
of Youth.” 
_ The playing is as precise as clockwork 
—- which is no doubt as it should be. 
The recording seems a little restricted 
in range but is otherwise quite satis- 
factory. (J.R.) 
F aN * 
ISLE OF DREAMS, Instrumental Fav- 
ourites of Hawaii. Joe Maize and his 
Cordsmen. Stereo, Festival, SDL- 
931,617. (Also available in mono 
DL-31-617.) 
Interest: Hawaiian, up tempo. 
_ Performance: Capable. 
_ Stereo: Normal. 
L Quality: Good. 

One rather expects Hawaiian music to 
be melodic and dreamy—consistent with 


- Interest: Big-band gimmick. 
Performance: Plenty of (musical) 
Quality: Good. 

Stereo: See below. 


King records have got together two 


Ultimate in gimmickry? 


BIG BAND SCOPE, “The Biggest Musical Battle Of The Century.” Sharps 
And Flats v. Tokyo Cuban Boys, Stereo, King (Festival), SFL931,717, 


This can’t be too far away from the ultimate in stereo gimmickry. 
of their big-name bands and alloted 
a channel to each. Between them, singly and in combination, the bands 


the mood of steel guitars, palm trees and 
golden sands. 

Joe Maize and his Cordsmen are 
melodic in the Hawaiian fashion but they 
are certainly not dreamy. Drums and 
percussion set a brisk tempo and Joe 
Maize goes right along with it, using a 
Jead guitar with a very generous share 
of electronic reinforcement. otherwise 
the numbers are traditional: 

“Lovely Hula Hands,” “The Hawaiian 
Wedding Song,” “The Moon Of Mana- 
koora,” “Hawaii Calls,” “Blue Hawaii,” 
“Island Farewell,” “Littlke Brown Gal,” 
“Bali H’ai,” “Pagan Love Song,” “Lotus,” 
“Hawaiian War Chant,” “Golden Sea.” 

The quality and stereo are to normal 
standards. (W.N.W.) 


EKCQ-STYLUS 


Radiogram Needles 


"EKCO" NEWS ITEM — 
STOP PRESS! 
Record Battered by inferior 

needle. ; 

@ Culprit "arrested'' to prevent 
further damage. 

@ CHARGE: “In the groove 

without reasonable means of 


Bean wy L ae support.’ 
COME DANCE WITH ME—No. 2.|7 @ ADVICE from a "Good 
Sammy Kaye and His Orchestra. Judge’ — Use “EKCO. 


Festival 12-inch stereo, SDL-931, 
600. Also available in mono 
on DL-31,600. 

Interest: Dance music. 

Performance: Fine for dancing. 
Recording: Excellent. 

Stereo Quality: Fine, 

Another fine disc from Sammy Kaye 
and his orchestra, with more smoothly 
arranged dancing versions of recent 
tunes. It would be a good choice for 
parties and dances. _ 

The tunes played are “Hello, Dolly,” 
“People,” “And I Love Her,” Theme 
from “Golden. Boy,” “We'll Meet 
Again,” “Night Train,’ “On The Street | 
Where You Live,” “Everybody Loves 
Somebody,” “The Girl from Ipanema,” 
“The House of the Rising Sun,” “Mad- | 
rigal” (Theme from “The Chalk Gar- 
den”) and “Please Belong to Me.” 

The recording is excellent, and the 
stereo widely spread. (J.R.) 

* * * 


COMMAND LOWREY ORGAN SPEC- 
TACULAR, Dick Hyman, organ 
with orchestra. Stereo, Command 
SNDL-31,667. (Also available in 
mono.) 

Interest: Popular orchestral. 
Performance: Adept, but. .. 
Quality: Excellent. 
Stereo: Well spread. 
The thought that crossed my mind, as 

I listened to this album, was that Dick 

Hyman might well have been demon- 

strating how not to sound like Manto- 

vani, Sylvester or Billy Vaughn! Don’t 
use violins, don’t sound smooth or con- 
ventional, don’t pay too much attention 
to the melody line and avoid the con- 


Stylus’ always! 
Yes! That's our advice too— 
don't allow your records to 


commit "GROOVICIDE". 


Full Range — 
Sapphire or Diamond. 
Obtainable all good 
Music Houses 


Enquiries. 


ERNEST KUENZLI 


PTY. LIMITED i 
60 HUNTER ST., SYDNEY 
PHONE: 28-6991 


“INNERBOND” 
(Regd.) 


BONDED 
ACETATE 
FIBRES 


for packing in 


SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
'INNERBOND'"' is light, clean, dust free and 
easy to handle. Because all the fibres are 
bonded “INNERBOND” will hang as a cur- 
tain'’ and will not fracture or breakdown 
due to vibration. 

“INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent. "INNERBOND' at |éo0z sq. yd. 
has a nominal thickness of I'' and at this 
density is recommended as a packing In 
Speaker Enclosures for Sound Absorption. 


noise, 
It unobtainable trom local Electronic 
Dealer 


For 1 sq. yd. as above send £1 0 0 
For 2 sq. yds. as above send £1 17 6 
For 4 sq. yds. as above send £3 5 0 


present eleven popular selections: “Strike Up The Band,” “Tea For Two,” 
“Begin The Beguine,’ “Fly Me To The Moon,” “Taboo,” “Charade,” “I Can’t 
Stop Loving You,” “Mack The Knife,” “St. Louis Blues,” “I Got Rhythm,” 
“Night In Tunisia.” 

4 Although billed as a musical battle, it is fortunately no such thing. 
‘Everybody has taken considerable pains to see that the sound and orches- 
ration is complementary and to give each band a sufficient share of the 
stereo facility to obviate a too-obvious mono-plus-mono effect. Nevertheless, 
the separation is ample to serve the intended purpose and to demonstrate 
the qualities of individual equipments in this regard. 

If you're partial to big band sound, I imagine the gimmick will be a 
strong incentive to try and buy! (W.N.W.) 


Postage paid in Australia and Territories. 
To the Manufacturers: 


WONDER WOOL 
; PTY. LIMITED | 
87 James Street, Leichhardt, N.S.W. 


POSTAL ADDRESS: 
BOX 548 — G.P.0. SYDNEY 


Phone: 56-2780 


WY 


ELECTRONICS Australia, September, 1965 


prom Ja) Je 


a book on tape 
recording 
for you 


if you own or intend to purchase 

a tape recorder the BASF Tape 
Manual is a must. 

Published by BASF, manufac- 
turers of the world’s most used 
magnetic tape, this manual covers 
every aspect of tape | 


recording. 


% A history of Magnetic Tape Recording. 
% How tape recorders work. 
PRINTED %* How fo select Magnetic Tape and Tape Recorders 


for all uses. 
i 
IN SIX COLOURS! x How to have fun with Tape Recorders. 


The BASF Tape Manual, printed in multi *& Making your own entertainment. 


colours, has 80 pages packed with fascinat- % Making sound effects. 
ing facts on tape recording written in easy ¥% Magnetic Tape in business, advertising, retail stores, etc. 


to understand every day language. % How to add sound to slides or movies. 
¥% Operating, editing and maintenance hints. 


P : For your copy of the BASF Tape Manual write to BASF TAPE MANUAL: 
Ask Your Retailer First! N.S.W.: Box 882, Sydney . QLD.: Chandlers Pty. Lid., Box 1399R, G.P.O., 

If he cannot supply, write to your Brisbane. VIC.: Box 7, North Balwyn, Vic. $.A.: Box 35, Unley, S.A. 

nearest BASF Box No. shown here. W.A.: Box 195, G.P.O., Perth. TAS.: 29 St. John St., Launceston. 


X840 A 
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ventional tempo like the plague. And, 
while you feature an electronic organ, 
don’t give organ enthusiasts anything 
they can get carried away with. 

_ As musicians, everyone is adept, in the 
Enoch Light manner and, as to the 
technical quality, you need have no fear. 
But the kind of treatment is one you 
best judge for yourself. 

“Discotheque Doll,” “Fiddler On The 
Roof,” “Who Can I Turn To?” “Under 
Paris. Skies,” “Love Me Do,” “It Kinda 
Makes You Wonder,” “How Dry Am 1,” 
“Deep In My Heart Déar,” “Goldfinger,” 
“Nice ’n Easy,” “Some Day My Prince 
Will Come,” and “That's A Plenty.” 
_(W.N.W.) 

* 5 ane 


CRAMER AT THE CONSOLE, Fioyd 
Cramer, organ. Produced by Chet 
Atkins. Stereo, RCA Dynagroove 
LSP-2883 (Also available in mono). 
Interest: Rhythmic popular organ. 
Performance: Capable. 
Quality: Normal. 
Stereo: Modest. 

I rather expected this to be a some- 
what noisy, uninhibited offereing but it 
proved otherwise. The accent, rather, is 
on percussive rhythm, with Cramer 
flowing in a light but adept melody 
line. 

For the purpose, he uses a Seeburg 
spinet organ — a name new to me— 
but an instrument which produces, for 
this album, a variety of quaint solo 
voices. 

Jt is fitted, according to the notes, 
with the “exclusive select-a-rhythm feat- 
ure,” which I take to mean some kind 
of electronic rhythm generator. However, 
it’s hard to pick what is synthetic and 
what is added by way of conventional 
instrumental sound from the Nashville 
resources. 

Floyd Cramer offers: “White Silver 
Sands,” “Take Me,” “Have You Ever 
Been Lonely,” “Cocoanut Grove,” “New 
You,” “Vaya Con Dies,” “On The Re- 

bound,” “Moon River,” “Birth Of The 

_ Blues,” “The Green Leaves of Summer,” 

“Tricky” and “Last Date.” 

All told, a fairly routine sort of disc. 

— (W.N.W.) 

| * * * 


SQUARE DANCE PARTY, with 
: Graham Rigby and the Huckle- 
. bucks, “Marching Into Georgia,” 
“Dear Old. Donegal,” “Just 
Because,” “Puttin? On The Style,” 
: “Alabama Jubilee,’ “Hot Time In 
| The Old Town Tonight,” “My Lit- 
| tle Girl,” “Red River Valley,” “She 
: Wears Red Feathers,” “Honey, Be 
My Honey Bee,” “Bill Bailey,” 
“Skip To My Lou” (hoedown), 
“Strip The Willow,” “Redwing,” 
3 “Marina,” “Oh Lonesome Me,” 
“Wheels” (grand square) and “Wol- 
: verton Mountain.” RCA 12 - inch 
: mono, L101616. 


LEARN SQUARE DANCING, with Ed. 
Gilmore. Square dancing ing‘ruction 
record. Festival 12-inch mono, DL- 
31,701. 

- Interest: Square dancing. 
Performances: Both enthusiastic. 
~ Recording: Both fine. 
Two records for square dancing enthu- 
Siasts; one a disc of dances from Queens- 
landers Graham Rigby and the Huckle- 
bucks, the other an instruction disc from 

_ American Ed. Gilmore. 

Both are enthusiastically recorded, 
with technically fine recording. Recom- 

a. (J.R.) 


. 


‘in West 


THE BACK PORCH MAJORITY 
live from Ledbetter’s. Produced by 
Randy Sparks CBS EPIC 12-inch 
stereo, ELPS 3526, 

Interest: “Big Group” folk music. 
Performance: Swingin’ good fun. — 
Recording: Excellent. 

_ Stereo Quality: Well spread, 

For those unfamiliar with Randy 
Sparks’ group “The Back Porch Major- 
ity,” it is a folk-singing group more or 
less permanently based at “Ledbetter’s 
Store of Fun and Folk Music” nightclub 
Los Angeles. The group 
spécialise in big-group folksinging, with 
Pe accent on humour and good-natured 
un. 

On this disc CBS have captured more 
than a dozen songs from live perform- 
ances...at Ledbetter’s, and it certainly 
makes pleasant listening. The warmth 
and good fun of the performance almost 
makes it seem like one has been trans- 
potted to Westwood, L.A. and there is 
a strong temptation to join in the sing- 
along numbers (this is provided for, 
the lyrics of these numbers being printed 
on the disc sleeve). 

An idea of the songs: “Walk The 
Road,” “Out Behind the. Barn,” “Jack 

O’Diamond, Be “Crazy Words—Crazy 
Tune (Vo-do-de-o),” “Every Night—Go 
Way,” “Hey Nelly Nelly,” “Oedipus 
Rex,” “Where Will You Be?” “Rollin’, 
Ramblin,’ ” “Glory, Glory,” “An Old 
Folk Song About An Old Folk Hero 
From Way Down South,” '“Smash 
Flops,” “Second Hand Man” and “Fare- 
theewell.” 

The recording is excellent, with good 
tonal balance, low noise and distortion 
and well- spread stereo, 

An excellent disc for parties, folk 
evénings or just plain “good fun” listen- 
ing. Highly recommended. (J.R.) 

* * * 


STANLEY, I PRESUME. Stanley Hol- 
loway, with the Lissa Gray Singers, 
Geoff Love and His Orchestra. 
Columbia 12-inch mono, 330SX- 
1656. 

Interest: The inimitable Holloway. 
Performance: Nostalgic. 
Recording: Excellent. 

There’s quite a nostalgic air about 
this recording, despite the good-natured 
humour of some of the songs. Listening 
to Stanley Holloway singing such songs 
as “I’m Old Fashioned” and “Try To 
Remember” with all the simple grace 
and poignancy which only he could give 
them, one can’t help being moved. 

espite his considerable age and faint- 
ly thinner voice the inimitable Mr Hol- 
loway is still an entertainer of outstand- 
ing and rarely-equalled calibre. He is 
able to put so much warmth and sin- 
cerity into a performance-—-so much of 
himself—that he seems to be talking or 
singing solely for each individual listen- 
er. Not only this, but as the present 
record shows he can sing quite an old 
song and make it seem so new and fresh 
that it comes as quite a shock to realise 
that it IS an old song... 

The songs presented on this disc are 
“Hello Dolly,” “As Time Goes By,” 
“London Pride,” “I’m Old Fashioned,” 
“Fishing,” “That’s Entertainment,” 
“Comedy Tonight,” “The King’s New 
Clothes,” “Try To Remember,” “Burling- 
ton Bertie,” “Summer Green — Winter 
White” and “Hey, Look Me Over.” 

The recording is fine in every way. 
A disc that can be highly recommended, 
patticularly for Holloway fans of long 
standing. (J.R.) 
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If you want 


STEREO 


EQUIPMENT 


You'll deal better with 


| H. B. RADIO PRODUCTS 


Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 
You will find our value terrific on 


Amplifiers—Stereo, 


players—speakers—tape decks. 


SEPTEMBER SPECIALS 


SCOOUUORE ETON ED SRENT 


SUVEUAUUEOEEAAAANESETANERECHTUDUUGSCTUAR ORE ECOTLAAHNGESHUOAUULUTOAGCUNGORRONSGCUDSOGGACQUSAOCGUSCE CONANNUDSUROOCESSANOGDUUOONCCOUOESACNROAOCSTEDOAUNDTORGSICSUORONGSOLUOSERROSSOUSEROONOOODDDAANQGERUTSCSUOUAUOS#ONSONSUnDanaNNNSpOOONRESOSNONODERNGSOSaaguaOnaNEaY. 


EDOUTROLOREADORODE 


Write for Stereo Catalogue 


“package deal” 
quotes based on Pioneer, 
Star or Sansui units. 


Special - 


NEW D.P. SLIMLINE enclo- 
sure to suit 10in and 12in 
speakers, size: 26 x 18 x 7}. 
: £9/5/ 
Cabinet Kit only .. .. £5/5/ 
MAGNAVOX or ROLA design 
slimline cabinet with 8 WR or 
8 MX speaker fitted, £12/12/6 
Cabinet Kit only .. .. £5/5/ 
STANDARD design slimline 
cabinet (1.5 CF) with dispersed 
port, complete with either 
Wharfedale Super 8 RS/DD or 
Goodmans Twinaxiette 8 
speaker .. shea siedice 
Cabinet Kit only .. .. .. 
GOODMANS design 3 Cr 
cabinet with tunnel, and Twin- 
axiom 10 speaker, tin material 
tke Ut Sie hc All AUR AR aie LeaaS 29 Jy | 
Cabinet Kit only .. .. £8/10/ 
WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 
speaker, tin materia] £27/10/ 
Cabinet Kit only .. .. £8/10/ 
Available in Maple, Walnut 
or Rosewood colours. Best 
lacquer finish. Teak veneer. 
10/- extra on all cabinets except 
last 2 which are 30/- extra. 


PLAYMASTER Bookshelf 
Speaker ares ‘Complete, 


.. £3/10/- 
including 
bond, etc., 


| Cabinet kit only 
All: other parts 
speakers, inner 


i £I/1S/- 
Choice ‘of Magnavox Ol 
Rola tweeters, 


Postage: N.S.W. 
Tas 14/-; 


10/-; Qlid., Vic., 
other States 20/- 


radio chassis-—— 


SONU HUES 
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LS 


H. B. RADIO PRODUCTS 


Manufacturers of Quality Radio and 


Radio Furniture for 36 years. 


103-105 Catherine Street, 


LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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Throughout the world the trend to solid state electronics (the 
use of transistors) is an obvious step forward; in broadcasting, 
television, recording and communications the_vast majority of 
new equipment is completely transistorised. Solid state equip- 
ment is half the weight, half the size, and is far more reliable 
—— at the same time heat dissipation problems are eliminated. 
Domestic high fidelity equipment naturaliy follows the inter- 
national move to solid state! 


LEAK pioneered high fidelity systems with the introduction 
of the famous “Point One” series of LEAK amplifiers ——- and 
the new LEAK Stereo 30 fully transistorised stereo amplifier 
maintains these proud LEAK traditions. Harold Leak says: 
“This is the finest amplifier we have ever designed, and yet it 
costs less!”. LEAK have always been years ahead in high 
poy equipment —— the solid state Stereo 30 increases the 
ead! 


Elegant in design and functional in its operation, the LEAK 
Stereo 30 is easy to install—any handyman can make a pro- 
fessional! job of the installation in only ten minutes. Read the 
technical data and specifications—_the LEAK Stereo 30 will be 
your move to solid state ! 


STEREO 30 


FULLY TRANSISTORISED 
HIGH FIDELITY AMPLIFIER 


FACTS AND FIGURES 


TRANSISTORS: 2-AC107, 4-GET113, 2-0044, 2-AF118, 


2-GET538, 2-AC12/Z, 4-AD140. 
DIODES AND THERMISTORS: 2-20AS, 2-VA1055, 
2-VA1039 


POWER OUTPUT: Ten watts per channel into a 
15 ohm load. Fifteen watts per channel into 
a 4 ohm foad. (Both figures are |IHFM music 


rating). 

DISTORTION: Total harmonic distortion is 0.1% 
for 8 watts output per channel into a 15 ohm 
load. (IHFM) 4 

POWER CONSUMPTION: 40 watts. 

INPUTS: Five position switch for Pick-up (Mono 
or Stereo), Tape Head (Mono or Stereo), Tuner 
(Mono or Stereo), Tape Amp. (Mono or Stereo) 
~~ and Microphone (Mono or Stereo). 

SENSITIVITY: Pick-up... 3.5 mV at 47k ohms, 20 
mV at 33k ohms, 60 mV at 100k ohms. Tape 
Head... 3 mV at 40k ohms. Tuner... 100 mV 
at 100k ohms or 500 mV¥ at 50k ohms. Tape 
Amp.... 125 mV, Microphone... 3 mV (Mono 


or Stereo). 
FREQUENCY RESPONSE: Plus or minus 1 dB 30 


c/s to 20 kc/s. 

FUNCTION SWITCH: For Mono, Stereo, both chan- 
nels Left, both channels Right. 

BASS CONTROL: Continuously variable, plus or 
minus 16 dB at 50 c/s. 

TREBLE CONTROL: Continuously vartable, plus or 
minus 16 db at 14 ke/s, 


FILTER AND SLOPE: Turnover frequencies 4, 6 and 


9 kc/s. Used with the treble control gives 
extremely wide range of high frequency atte- 
nuation, 


BALANCE: Either channel may be faded to zero. — 


PRICE: Less than equivalent valve amplifier. 
DIMENSION: 13” x 414" x 9” deep. 
WEIGHT: 14 {bs. 


~~ Australian National Distributors: 


Simon Gray Pty. Ltd. 


Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel, 63 8211, 63 8166 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890, 

INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 

S.A.: Eilco Sales Pty. Ltd., 233 Rundle Street, Adelaide, Tel. 23 3450 

Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 y 

W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 

Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston, Tel, 25322 

A.C.T.; Australian Physical Laboratories, P.0. Box 225, Canberra City. 
Tel. 4 3010 (Mr. J, £. Howe) 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
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Songs. Carmen Cavallaro, piano 
solos, with orchestra conducted by 
Dick Jacobs. Festival 12-inch stereo, 
SFL-931,582 (mono, FL-31,582). 
Interest: Popular piano. 
Performance: Usual 
polish. 

4 Recording: Excellent. 
i Stereo Quality: Smooth. — 
_ More for Cavallaro fans, this time a 


Cavallaro 


collection of French tunes. Cavallaro and. 


THIS MONTH'S 


ON STAGE. — Louis Arm- 
strong and The All Stars. “That's 
For Me,” “Fine And Dandy,” “Baby 
Won't You Please Come Home,” 
“J Surrender Dear,” “Russian Lula- 
by,” “Margie,” “Tin Roof Blues,” 
e: “Otchi-Tchor-Ni-Ya.” Universal Re- 
4 cord Club, Mono. UJ-672. 

x Interest: Some smooth dixie. 
Performance: First class. 
Quality: Good. 


In all of the “concert” recordings I 
have heard from Satchmo and the All 
Stars, there have always been several 
numbers on each disc which could be 
- classified as outstanding. The rest of the 
_ numbers would always be very good but 
fot quite up to the “outstanding” label. 
_ Perhaps this is not surprising, for it is 
almost impossible for a musician to 
remain truly inspired throughout an en- 

- tire concert program with every number 

getting “off the ground.” 

On this disc, however, the numbers 

are selected from various concerts and at 

various times and each number fully 
deserves the “outstanding” label. It’s 
 Teally quite a collection, notable also for 
its “feature” treatment of individual 
members of the All Star groups which 
_ have backed Louis from time to time. 
There is, for instance, a wonderful 
track on which “Trummie” Young plays 
and sings “Margie,” the vocal on “Baby, 
- Won't You Please Come Home” by Jack 

a _ Teagarden and the swinging bass solo 

' by Arvell Shaw on “Russian Lullaby.” 

: The audio quality is always good, if 
somewhat variable and not quite up to 
the “Hifi” taz. All told, I feel this is 
a bargain disc at record club prices. 
ex. W.J.) 


SAT 


KO Bak 


"PETE'S PLACE. — Pete Fountain re- 
corded “live” at his French Quarter 
Inn, New Orleans. “Oh, Lady Be 
Good,” “Fascination Medley,” “It's 
Just A Little While,” “That’s A 
Plenty,” “The Sheik Of Araby,” 
“The Preacher,” “Black And Blue,” 
g “March To Peruna.” Coral, Stereo. 
SCL-931,585. (Also available in 
4 Mono.) 
3 Interest: Clafinet virtuosity. 
Performance: Impressive. 
Quality: Very good. 
Stereo: Fair spread. 
_ For those who like the swinging clari- 


i oretty impressive disc from the man. It 
was reorded during the 1964 New 
Orleans Mardi Gras and, on it, one can 
almost sense the electric atmosphere of 
the occasion. 

_ With Fountain on this disc are his 
regular sidemen—Earl Vuiovich (piano), 


I WISH £5) LOVE—Fabulous French 


POPULAR JAZZ 


“net sound of Pete Fountain, here is a | 


the orchestra trip gaily and gracefully 
through a dozen of them, making fine 
music for dancing or whatever. 

The tunes: “I Wish You Love,” 
“Danse Avec Moi,” “N’oublie Jamais,” 
“Domino,” “C’est Si Bon,” “Tu Sais,” 
“If You Go,” “Comme ci Comme ca,” 
“If You Love Me,” “Mine For The Tak- 
ing,” “Padam ... Padam.. ” and “Some- 
where, Somehow, Someday. 

The recording is of eecellent quality, 
with smooth and unexaggerated stereo. 

(J.R.) 


Felix (bass), Paul Edwards (drums) and 
Godfrey Hirsch (vibes). In addition Nick 
Fatool, who chanced to be in New 
Orleans for the Mardi Gras, can be 
heard “sitting in” on drums on several 
tracks. 

Pete’s phrasing in “The Shiek Of 
Araby” is a little repetitive and uncon- 
vincing but the bulk of the disc is good 
stuff and a prime example of his virtuo- 


sity. In “It’s Just A Little While” and 


“Black And Blue” his restrained, low 
registar playing ate a pleasure to listen to. 
The audio quality is very good for a 
“live” performance and the stereo effects 
a fairly even spread. (K.W.J.) 
Eh 


73435 FATS WALLER. “Don’t Let It 
Bother You,” “If It Isn’t Love,” 
“Serenade For A Wealthy Widow,” 
“Blue Black Bottom,” “Mandy,” 
“You’ve Been Taking Lessons In 
Love, “Numb Fumblin, ”, “Dust Off 
That Old Pianna,” “Somebody Stole 
My Gal,” “Breakin? The Ice,” “I 

Ain't Got Nobody,” “Goin’ About,” 
“Dinah,” “Whose Honey Are You,” 
“Blue Because Of You,” “Twelfth 
Street Rag.” RCA “Vintage Series,” 
Mono, LPV-516. 


Interest: Vintage Fats Waller. 
Performance: Some of his best. 
Quality: Very fair. 
One of Fats Waller’s great talents, all 
too often overlooked by jazz enthusiasts, 
was his ability to take a mundane, “run 


‘of the mill” popular song and turn in a 


fine jazz performance on it. Several of 
the numbers on this new disc give an 
almost perfect demonstration of this 
ability, and they’re a pleasure to listen 
to. 

Waller’s infectious zood humour and 
fine sense of showmanship can be heard 
on all 16 tracks of the disc and, although 
many of the numbers are not as well 
known as “Ain’t Misbehavin’” and 
“Honeysuckle Rose,” they are of equal 
calibre and similar style. 

Of the 16 tracks on the disc, 13 were 
made during the years 1934-1935 and 
three are chronologically out of context 
in that they were made in 1927 and 
1929. These three are piano solos and 
were apparently “thrown in” to illustrate 
the “stride” style of piano playing for 
which Fats Waller was justifiably 
famous. 

The audio quality of the disc is very 
good considering the period of its record- 
ing and, for those interested, the disc’s 
jacket features a “nutshell” history of 
Fats-Waller, very well written by Mike 
Lipskin who is a member of RCA’s staff 
and a recognised authority on Waller. 
An excellent disc and well worth having. 


Paul Guna (guitar and banjo), Oliver (K.W.J.) 
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Here is a new turntable made by 
$.R.T. (Scandinavien Radio and T.Y. 
Co. of Denmark). It is a marvellous 
looking job especially when mounted 
on its imported palisander wood base 
and with its smoky plastic cover—and 
it has the following advantages. 


The well proved belt drive (same as 
on Labcraft 605) ensures no rumble, 
wow or flutter even after years of use. 
No maintenance is required under nor- 
mal condititions of use—the turntable 
being extremely trouble free. 


Speed adjustment + 10% on all 4 
speeds is made easy because the rub- 
ber mat has strobo lines moulded in. 

The plastic arm of new design, will 
take interchangeable headshelis. We 
offer choice of ceramic stereo cart- 
ridge (Merula—a really first class cer- 
amic) or stereo magnetic (the famous 
B and O SPI). Both have diamond 
styli. Stylus pressure is adjusted by 
screwdriver 


The 643 arm has an automatic stop 
arrangement and a simple and gentle 
lowering device to protect your records 


A pre amplifier may be fitted to the 
643 model F. Power supply comes 
from the special motor windings. 


Imported and Distributed by 


G.R.D. INSTRUMENTS 


PTY::LTD 
6 RAILWAY WALK, 


CAMBERWELL, VIC. 
NB "Clearway Stereo” 
(the perfect stereo) 


soon available 
with a 643 


115 


116 


Here is a stereo amplifier offering you 
two clear and undistorted 10-watt channels 
of high fidelity output and, for the first time, 
allowing you to select your favourite music 
just by the touch of a finger. 


Six push-buttons on the front panel 
select the outputs from gramophone, tape 
recorder, radio 1 and radio 2 and provide 
for mono operation and mains off. Depress- 
ing any of the first five push-buttons, switches 
the amplifier on as well as selecting the 
appropriate input. All power is removed by 
depressing the “off” button. 

This easy-to-operate hi-fi amplifier has 
its controls ideally situated on the front panel 
so that it may be adjusted without effort to 
suit the listener’s tastes at will. 


Because of its compact size it can be 
“built in” to custom installations with ease. 


PERTH © 


MELBOURNE BRISBANE 
67 28 3026 


9161 4 1631 3 3836 


TECHNICAL DATA 
Outputs: 


Frequency Range: 


Inputs: (per channel) 


Gramophone: 
Tape Recorder: 


Radio: 


Signal-to-Noise Ratio: 
Crosstalk Attenuation: 


Harmonic Distortion: 


Bass & Treble Response: 


Balance Control: 


Valve Complement: 


ay farthe) portiedion: pleas: ‘contact. ‘Engineering Products Division é 
AMALGAMATED WIRELESS (AUSTRALASIA) 
47 YORK STREET, SYDNEY nen 2 0233. 


“HOBART nareet weLumeroy, nz. ADELAIDE: re : 


10/10 WATT STEREO AMPLIFIER MODEL 40 


(a) 2 Loudspeaker Channels at 
10 watts (peak 12.5 watts) each 
and switchable for 4, 8 or 16 
ohms. 

(b) 2 switchable tape recorder 
inputs at I50mV_ per channel. 

3 to 20,000 cps +0 —I db 

Bass and treble controls set at 
mid position, 


100K ohm at SmV for 10 watt 
output 

300K ohm at 1.2V for 10 watt 
output 

220K ohm at 150mV for 10 watt 
output 

Better than 60 db at maximum 
output 


Better than 60 db, 50-15,000 cps, 


at maximum output 

Better than 0.5% for 10 watts 
output at I ke/s. 

Exactly controlled in switchable 
4 db stages, = 12 db at 50 and 
10,000 cps 

Adjustable throughout a 10 db 
range 

L x IZAX/ ssi & 

4x 6GW8 


=P 19-65 
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TRADE REVIEWS 


AND 


RELEASES 


VORTEXION TAPE RECORDER 


Illustrated below is the Vortexion mcdel WVB/5 twin track, mono tape 
recorder. This machine was forwarded to our laboratory for testing and 
review by Leoya Industries Pty. Ltd., Australian agents for Vortexion Ltd. 


HOSE familiar with professional and 
_~™ semi-professional machines will imme- 
diately recognise the tape deck in the 
WVB/5 as being made by “Ferrograph.” 
This deck is of the three-motor type with 
small induction motors to drive the rewind 
and take-up spools and a larger, synchro- 
nous unit to drive the capstan. The motor 
carries a two stepped pulley, against either 
step of which a neoprene rimmed idler 
wheel drives a reavy, precision machined 
flywheel. The capstan 
proper has a loaded 
neoprene traction sur- 
face and it is rigidly 
bonded to the heavy 
flywheel. The deck 
used in this particular 
machine has _ tape 
_speds of 74 and 33 
inches per second. 
The deck is rugged- 
ly constructed for 
hard usage and all 
controls are positive 
yet quite smooth in 
action. Rewind time 
for a standard 1200ft 
reel is less than one 
minute and_ braking, 
at maximum speed, is 
rapid and without any 
signs of tape spillage. 


Separate erase, record and playback heads 


are fitted and the playback head has an 
adjustable azimuth control. Individual pres- 
sure pads are used to provide correct tape- 
to-head contact and these are lifted during 
fast wind-on or rewind. No provision is 
made for actually lifting the tape away from 
the heads during this procedure but the 
heads themselves are partly surfaced in 
beryllium copper and this should reduce 
head wear to a minimum. 

Additional features of the deck are: Ad- 

justable tape guides, ‘clock’ type tape 
elapsed time counter, hinged dust cover 
fitted over heads, tape breakage automatic 
stop mechanism, push button stop mech- 
anism. This deck differs from previous 
models in that the “pause’’ control is now 
incorporated in the run lever. 

The machine normally comes equipped 
with two special “lock on” reels; difficulty 
might be experienced if operation in the 
vertical position with normal reels was de- 
sired, since the machine makes no provision 
for retaining them. 

The Vortexion amplifier fitted to the deck 
is a fairly conventional valve type with 
standard, non-printed wiring. Inputs for high 
level pickup and dynamic microphone are 
provided but no provision is made for mix- 
ing, these channels being switch selected. 
Signals being recorded may be monitored 
directly from the output of the record 
amplifier or from the separate playback 
head via a separate two stage amplifier with 
output designed to match 2000 ohm im- 
pedance headphones. 

_- The amplifier is fitted with a “VU” type 
level meter which is operative on both record 
and playback. A switch is provided for con- 
necting this meter to the output of the bias 
supply, when optimum bias voltage may be 
set through a front, panel control. The 
technique of “sound on sound” recording is 
catered for with a front panel slider switch 
J “aa removes the signal from the erase 
ead. ’ 
The amplifier is fitted with separate record 


4 


7 


and playback level controls, but both: these 
become operative in the playback position 
so that playback cannot be accomplished 
with the record level set to zero, Similarly, 
the monitor switch must be in the “after 
recording” position to accomplish playback 
of tapes. This, plus interaction between other 
controls makes “driving” the machine a little 
difficult if one is not familiar with the 
circuitry. 

The specifications of the WVB/5 are as 


High-grade Simpson Multimeter 


follows: Frequency response—plus or minus 
3dB from 40cps to 15KC at 7ips; plus or. 
minus 3dB from 40 cps to 10KC at 
3tips; “wow” and “flutter” — less than 
0.16 per cent at 74ips; long term speed sta- 
bility — better than 0.5 per cent; input sensi- 
tivity — pickup 22 millivolts, microphone 
12 microvolts; output impedance — 15 ohms 
speaker and 2,000 ohms monitor; output 
power -—greater than 3.5 watts; signal to 
noise ratio 50dB (peak signal after erasure); 
power consumption — 115 watts; dimen- 
sions — 84 by 164 by 22 5/8 inches; 
weight — SO0lbs. 

Our laboratory tests indicated that the 
recorder would meet its specifications, al- 
though a minor adjustment of the treble 
boost control was necessary to achieve the 
upper frequency limit at 74ips. Once familia- 
rity with the unusual control grouping and 
intercoupling has been achieved the mach- 
ine is easy and pleasant enough to operate. 

The Australian price of the WVB/5 is 
£202/10/ (including sales tax). Any further 
inquiries should be directed to Leroya Indus- 
tries Pty. Ltd., of 672 Hay Street, Perth, 
Western Australia (K.W.J.). 


JACOBY MITCHELL HOLDINGS . 
LTD., have concluded agreements with 
Advance Electronics Limited of London 
which appoint them sole manufacturing 
licensees. for ‘Advance’ products in Aus- 
tralia, New Zealand, and South-East Asia. 
Advance Electronics Limited make a wide 
range of Electronic Instruments for research 
and industry and have been represented in 
Australia by Jacoby, Mitchell and Company 
Pty. Ltd., for 17 years. 

The agreements also provide for cross- 
licensing to Advance of products developed 
by Jacoby Mitchell Holding’ subsidiaries. 

To implement the agreement and widen 
its present manufacturing activities, Jacoby 
Mitchell Holdings are erecting a new fac- 
tory in Sydney. 

Advance will subscribe for 12,000 Stock 
Units in Jacoby Mitchell Holdings Limited 
which will not rank for dividend until after 
the Ist July, 1967. 


Pictured below is a most attractive portable multimeter, manufactured 

.in Canada by Bach-Simpson Ltd., and marketed in Australia by Technico 

Electronics Pty. Ltd. Designated as model 635, it should have an appeal 
to readers requiring a multimeter of higher than average quality. 


FQIRST reaction, when faced with the in- 

strument, is to note the buff-coloured 
scale, which contrasts with the more cus- 
tomery pute white scales. However, it is 
part of the styling and is not in any 
sense unpleasant. 

The instrument is housed in a substantial 
moulded case, with engraved lettering, filled 
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with white pigment. The switch positions 
and input sockets are all clearly marked in 
this way and grouped for ready indenti- 
fication. 

Internally the construction of this instru- 
ment is excellent, being both rugged and 
well laid out in case service should ever be 
necessary. 

This multimeter leaves little to be desired 
for general electrical. or electronic servicing 
as the ranges cover from .3V to 600V DC, ~ 
.06mA to 12A DC, 3V to 600V AC and 
.12A to 12A AC full scale deflections. The 
sensitivity is 20,000 ohms/volt on the DC 
ranges and 3,000 ohms/volt on the AC 
ranges, with an inbuilt current transformer 
for use on the AC ampere ranges. For those 
people who at a later date would like to 
add voltage ranges to 6KV, an accessory 
kit is available. 

The accuracy of this instrument, as quoted 
by the manufacturer, is plus or minus 1.25 
per cent of full scale deflection for 10— 
100 per cent of FSD on all DC ranges; on 
AC ranges it is plus or minus 2.25 per cent 
of full scale deflection for 20—100 per cent 
of FSD. On the basis of spot comparisons 
with our own laboratory equipment it would 
appear that these specifications ave met in 
practice. 


The instrument features diode protection 
to save the meter from overload if the wrong 
range is selected. The retail price £48/13/. 
Further details may be ootained f.om Tec- 
nico Electronics Pty. Ltd., P.O. Box 12, 
Marrickville, NS.W. 


117 


CCTV SYSTEM 
FROM AWA 


The recent release of the Shibaden 
Closed Circuit Television System by 


PREPARE TODAY 
FOR TOMORROW'S JOBS 


the Engineering Products Division 

of Amalgamated Wireless (Aus- 

tralasia) Limited highlights the 

trend to small but efficient CCTV 
systems. 

"THE Shibaden system, manufactured by 


Shiba Electric Co. Ltd., Japan, is com- 
patible with the Australian 625-line stand- 


NOW IS THE TIME 10 START ON A ards, which allows the camera to be coupled 
CREI PROGRAMME IN ‘ELECTRONIC OR NUCLEAR | device too tendad ve 


| able output frequency of 54 to 88MC will 
ENGINEERING TECHNOLOGY Re 


See gesct 
= ‘: 


AES 


CRET ) THE CAPITOL RADIO ENGINEERING INSTITUTE 
cainea WASHINGTON D.C. FOUNDED 1927. 


OFFERS YOU ADVANCED UP.TO-DATE EDUCATION IN EVERY 
IMPORTANT ELECTRONIC SPECIALTY 


Electronic Engineering Technology More than 
Communications ° 
Aeronautical and Navigational 80 leading 
Engineering : : ; 
Television scientists 


light. Both video 


y compact a 


subseq 

Servomechanisms and Computers : and RF outputs are provided and may be 

= sed ind dentl imult sly, A 

Nuclear Instrumentation and Con- and engineers | automatic. light-compensaucnici enn aiaae 

° tains high resolution picture, although 
trol . " con tribute the light nay vary by a ratio of 300 to 1 
Aerospace Radar Engineering Wide-angle, telephoto, zoom or standard © 

RE] type lenses may be fitted and a control 

Space Data System to ; | Knob on the rear of the housing adjusts 


the vidicon tube to give a sharper focus 
especially in close-up camera work. 

As the camera is most economically priced 
it is not beyond the means of colleges, . 


Spacecraft Tracking and Control . 

Radar and Servo Engineering Home Study 
Contemporary Mathematics 

Nuclear Engineering Technology Prog rams 


CECE Oe Oe Ero eI 


WILL THE SPACE AGE END YOUR CAREER IN ELECTRONICS? 
OR WILL IT OPEN UP NEW OPPORTUNITIES FOR YOU? 
CRE] CAN HELP YOU MOVE INTO THE SPACE AGE. 


Post this Coupon to: 


Bicaice id aaa 
nea 


~ . THE CAPITOL RADIO ENGINEERING INSTITUTE 
ee ty AUST-N.Z., FIELD SERVICE REPRESENTATIVE 
Box £8, P.0., St. James, Sydney, Australia. with most closed circuit TV systems there — 
aré many uses to which the monitor may 


Please send me your FREE book and complete infor- be applied. Teaching and research estab- ) 
, ishments should be well to the fore in. this — 
mation about CREI Home Study Aa es hvechool regard; one application alone, that of 
lam employed in electronics and have a ign scnoo reproducing large screen views of micro- _ 
education. scopic slides, making it a good investment. — 
Accessories made available for use with — 
Name the Shibaden CCTV system include remote- — 
sis controlled zoom Jens, pan and tilt head, — 
Address camera remote control unit, compensation 
; pea: amplifier, video signal distributor, camera 
change-over switch, and monitors of several 
é sizes. . 
Employed by Further particulars of the Shibaden CCTV 
Pe AR SOE BENS EN SUA UIE LP! 2 Tee et Wa tan AL NL cea (alien? OU MUIR ERA hd a See a Dees L008 System.may be obtained from Amalgamated 
Wireless (Australasia) Limited, Engineernig 
Products Division, Wireless House, 47 York _ 
Street, Sydney. : 
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STANDARD COMPONENTS PTY LTD. 
recently submitted for our inspection two 
TV receiver accessories. The first of these 
is an Adjacent Channel Filter for use in 
regions where the local channels 6 or 8 
‘are causing interference to the reception 
of channels 7 or 9. The filter incorporates 
hree switched positions which may be pre- 
set for correct rejection frequencies when 


installed. 


) 

__ The three switch positions provide the fol- 
4 lowing functions: (1) Attenuation of channel 
6 sound carrier causing interference to 
channel 7; (2) attenuation of channel 8 
vision carrier causing interference to chan- 
nel 7 and (3) attenuation of channel 8 
sound carrier causing interference to channel 
9. The manufacturer quotes an attenuation 
of the unwanted carrier of 30dB, with rela- 
tive attenuation of the adjacent vision or 
sound carrier being used as less than 1.5dB. 
% peerion loss of the filter is quoted as 


100 and up are features in a set of eleven 
compatible silicon Planar epitaxial integrat- 
ed circuits, available ex stock from Fairfield 
| Australia Pty. Ltd., 43 Caroline Street, South 
_ Yarra, Victoria. 

The microcircuits are in the same con- 
figuration as the company’s micrologic and 
“transistor micrologic made for the military 
_ market. 

To emphasise the low cost, Fairchild 
_ ‘notes that, in 1960,-a_half-shift register 
cost the military about £55 each in lots of 
50. By 1965 the price had dropped to £25. 
_A similar unit in the commercial line now 
sells for £3 in 100 quantities. 


commercial and __ industrial 


_C. temperature range. 
The units are packaged 


plus or minus 10 per cent. 


. In Brief: 


i 


1 to 20uF, 


3 
i 
: Prices as low as 43/ in quantities of 


The units are for use in a variety of 
equipment. 
Expected applications include commercial 
computers, industrial instrumentation and 
control, and test equipment designed for 
operation over the plus 15 to plus 55 degrees 


* in a low sil- 
“houette, TO-5 type header with 8 or 10 
- Jeads. Their collector supply voltage is 3.6V 


 DUCON CONDENSER PTY. LTD. 
announce the release of a range of 250 
— volt AC working capacitors, especially de- 
signed for lighting and other single phase 
AC applications where power factor correc- 
tion is required. The new capacitors are 
- mounted in robust, hermetically sealed alu- 
_ minium containers and are equipped with 
- 10in PVC sheathed leads which clip to 
terminals on the body of the capacitor. 
The capacitors are available in values from 


a cet om” 
A arerter? gis tO 


The second item is referred to in the 
company’s literature as a “channel 4 Band- 
pass Filter.” In areas of strong signal from 
channel 4, an overload of the TV receiver 
may produce harmonics from the channel 
4 transmission which will cause interference 
when viewing channel 9. Insertion of this fil- 
ter in the feeder will reduce the response to 
channel 4 to a level where this trouble will 
not occur. Maximum attenuation of the filter 
on channel! 4 is 23dB while attenuation on 
channels 2, 7, and 9 is OdB. 

Price of the adjacent channel filter is 
quoted as £3/18/ plus tax and that of the 
channel 4 bandpass filter as £1 plus tax. 
Further information may be obtained from 
Standard Components Pty. Ltd., 10 Hill 
Street, Leichhardt, N.S.W. 


Micrologic Integrated Circuits 


Circuits available are: 

1. FuL 90029. A buffer element which is 
a low impedance inverting driver circuit. 

2, FuL 90329. A 3-Input RTL circuit 
of the basic NAND-NOR type. 

3. FuL 90529. A half-shift register which 
is composed of five basic RTL gate circuits. 

4, FuL 91029. A 2-Input gate. 

5, Ful 91129, A 4-Input gate with added 
inverter for the output to generate AND, 
NAND or a NOR function. 


6. FuL 91529. A dual 3-Input gate. 


7. FuL 92129. An expander element con- 


sisting of a dual 2-Input gate without node 
resistors for use when an increased fan-in 
is required. 

8. FuL 92329. A J.K. Flip-Flop for use 
as a complete general purpose storage ele- 
ment in shift registers, counters or any 
type of control function. 

Prices for 100 up single type lots of these 
microcircuits range from 43/ to 88/. 
Delivery on all elements is ex stock. 

For further information write to Fairchild 
Australia Pty. Ltd., 46 Caroline Street, 
South Yarra, Victoria. 


THE ROLA COMPANY (AUSTRALIA) 
PTY. LTD. announce the release of the 
“Nivico” model KV-400 Portable Video 
Tape Recorder. The KV-400 uses standard 
lin wide tape to record both sound and 
vision at a speed of 5.91 inches per second. 
The audio response of the machine is 80cps 
to 8KC and video resolution (horizontal) 
is 260 lines with appropriate display system. 
Maximum playing time is 63 minutes from 
an 1880ft reel of tape. The KV-400 is of 
advanced design with features too numerous 
to list here, Full details, however, are avail- 
able on application to the Rola Company 
Ge tid Caltex House, Kent Street, Sydney, 
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Chance to Start Your Own 
Adventure in Electronics 


with a Kit that contains everything, 
hours of fun with NO time wasted 
while you beg or borrow parts or 
tools. 

Kit No. 1 includes transistor, capaci- 
tors, resistors, 4 types of wire, poten- 
tiometer, earpiece. sundry other parts 
and all hardware PLUS soldering iron 
and practice soldering kit. radio pliers 
and screwdrivers-—91 items in all, 
(You save at least 25/ by buying 
direct from us on Kit’ No. 1 alone.) 
Kit No. 2 contains all Kit No. 1 as 


well as extra potentiometer, trans- 
istors. speaker, resistors, capacitors, 
etc. 

Both Kits include step-by-step in- 


struction manual “How to make your 
own radio and discover its secrets,” 
fully illustrated and plastic bound to 
lie flat. This simple instruction 
manual allows us to GUARANTEE 
that your kit will go. You will be 
proud to switch it on for your family 
and friends and explain how it works. 
Here is the only kit where you do 
not need another thing from the time 
you open the box. You can get 
started on your electronics adventure 
immediately after you receive your | 
kit. 

Just clip or 


the coupon below 


write now to: 


TRANSISTOR KITS 


69a CHURCH STREET, 
BRIGHTON S.5 VIC. 


Phone 92-3159 


Pisasé send by return (Mark X) 


( ) Details of the Transistor Kit 
Club (FREE). 

( ) PNP Transistor Kit No. 1 com. - 
plete with Manual, tools, radio 
parts, hardware and sundries. 
Only £6/19/6 for everything you 
need. 

( ) PNP Supersound Transistor Kit 
complete with Manual, tools, 


extra radio parts and extra 
transistors, hardware and sun- 
dries. Only £12/18/6 for every- 


thing you need. 


Cheque/Money Order for £........ 
enclosed. (Complete refund if not 
satisfied, all kits guaranteed.) 
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~ ERSONAL 
TRANSISTOR 


~1 Transistor, 

] Diode. 

a No. 582—Do-it-YOURSELF Kit of Parts 
\ ie for above, 49/6. 


LOW FRICE! COMPLETE No. 593—Wired ready to operate, 59/6. 


Postage 582, 593 I/, No C.O.D.s. 


atl 
30 WATT 


NEW 
IMPROVED 


12v. All Transistor 


8 NEW PRINTED CIRCUITS 
P.A. AMPLIFIER | Oti7y DOI pe 
No. 597—consisting cabinet, chassis, |  _ CONSTRUCTIOY/ 675 HI-FI FIVE WATT amplifier. 25/- 
front panel and hardware, £6/0/0. f : YOURSELF 677 Fairchild 3/5 watt amp. .... 25/- 
No. 598—Complete Kit of parts, to 678 Electronics audio generator. .. 25/- 


smallest screw. £27. No. 656—Wired | fl, fees” = (yy 3 
ready to operate, £29/10/. Postage | © § pete NEtzr, KITS 568 TV Video Strip R. and H. —25/- 
P, Oly 577 University Converta 62/IC 25/- 


597, 598 and 656, 107 each. Size: PS 
6in w. x 3in h. x 8tin d. Weight oe 


61lb teE thing fits 78 pee eos a vue 4 37. 
Sas @ No expensive test equipmen verything ; asic Converter 2 
1964 RF Tronapete 7. Complete kit —- No. 640: £21/15/- | 580 Car Radio 37/6 

COILS & IF’S 455Ke Portable car radio, idepiicelte Ve above, plus extra switch 586 Freampliiey Alls 28/- 

and car coil, etc. No. : «fe. is 

eae rE Paaale i7/- | (Write for booklet on 640 and 642.) Ep inc a tee are 
176 D/T IF .. I7/-| 179 S/T IF 16/- ame a 3 TRANSISTORS 606 Mullard 10/10 Stereo pr. 65/- 
178 D/T IF .. I7/-| 249¢ aer/rod £1 Genuine HI-FI FIVE WATT 607 Mullard Preamp " 30/- 
es ee Bae yp o rag Pe F co ssula iL cycles | 608 Mullard WB Tuner 30/- 
Pema LE sc, - requency response—30 — i 

221 aer/coil 119 IF valve 17/- to te KC, 3 DB. Distortion — nl R and H Tape Recorder 32/ 


ene half of one per cent or Front’ panel R and H Tape 


265 Universal 
better. Input—!25 MY, 1,000 pacer der: Postage 1/. Ww 


valve .. .. I?/- 
118 IF Mullard 18/- tape osc. 


- 


Sales Tax included e 
175 S/T IF 16/- it. h impedance. DC supply— . ° 
/T posthos ieee £2/19/ shpeain Ree ampere epeakeit6| cae supply any R.H. Printed Circuits. 


Write for details and price list. 


ohms. Size: 53%4in long x 4in NEW AUDIO. AMPLIFIER 


Py high x 3in deep. d 
UNIVERSITY Do-it-yourself kit 675C, £8/10/- Postage 3/-. A gtransistors. 
CONVERTER Power supply and pre-amp. Small size: cab- 


available soon. Inet 3 
Grey plastic cabinet . 


x 
1" plastic. Suit- 


ee F g ble crystal P./ 

L 6" hy" x th" Ai BATTERY SAVER KIT i up. spintercom, 

Do-it-yourself kit No. 668C, £5/19/-. 4/2, CUNO: *P ie A C. Ma os Ss fort etci2(9 VOR _ 

Wired and tested, No. 668D, app. battery power input 240 volts A.C. Maxi- Pee Do it yourself kit 665, 99/ (Pest 1/). 
ired an eg unieas on app mum milliamps 80. Hum-free operation. sr Wired ready for use, 665D, £5/14/. 


Size 3fin |. x Ain w. x I No. ts 
Convert your radio to receive Uni- 857, £2/19/ (post 1/). Bag NEW 1a T}TRANSIG TORE ROT 2 TRANSISTOR PRE REAR 


versity lectures on 1750 Ke. Magnetic P/U. Microphone or Tape 
Order by Mall Cheque, Postal Note or Money Order (add post), direct to:— Head. Similar 61 11P1 circuit in cabinet 


R.C.S. RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W. 58-3491, 58-5385. Do-it-yourself kit 672¢, £3/5/. Post 41, 


IT’S NEW! 


| TRANSISTORISED 
GELOSO 4-105 | 4 CHANNEL PRE-AMPLIFIER 
XTAL LOCKED BEAT-FREQUENCY V.F.O. | MICROPHONE MIXER 


MODEL. G. 300-V 

: For the serious tape recordist and pub- 
is lic address engineer. 

4-microphone channels with independ- 
ent volume control. 
Master volume control after mixing. 
Provision for plugging in reverberation 
unit. 

External channel input for multi-micro- 
phone work (e.g. a second G300-V 
mixer connected in this channel will 
provide 8 microphone Inputs). 

Two G300-V mixers can be used for 
stereo recording. 
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Ancannnenene 


furns per 
No, Diam. In. 
1-08 1 
1-16 $” : ~ . ‘ : 4 A 
be, COVERAGE: 3.5—4Mc; 7—7.5Mc; 14—14.5Me; 
5/8 8 21—21.5Mc; 28—29Mc; 29—30Mc (Six Bands), 
5/8” RF Output Power: Sufficient to drive a 6146 
3” or 807 type valve in AM or CW modes 
3” continuous (CCS) or intermittent (ICAS) 
ws operation. , 
I Power Supply Requirement; Max. plate voltage 
1” plus 300v at 45Ma; screen voltage of output | 
49 Stage (6CL6) variable from 0 to plus 250v; 
1 
ae ; oscillator plate voltage (stabilised) plus 150v | 
1} 10Ma; bias voltage (6CL6) —S0v 1Ma; valve | 
au No. 3907 . 13/9 filament voltage 6.3v (AC or DC) 1.55 Amp. | 


v i 5 — 
SPECIAL ANTENNA ALL-BAND ISDE deri banc aa os ae 
TUNER INDUCTANCE Xtals: ' aM GM IpMc 23 Mca 24Mc (Not 
(equivalent to B. & W. No. 3907-7”) Each V.F.O, uni Deomres ebaiplete with cali- , 
7” length, 2” diameter, 10 turns per inch, | brated dial, pointer and drive assembly and pers- | PRICE £33/6/ (Ine. S. Tax) 
24/6 pex .escutcheon. Full) circuit. details and) align- |) ——————-___ 


ment procedure included, PLEASE ALLOW FOR FREIGHT 
References: A.R.R.L. Handbcok, 1961; | PRICE: £16/13/6 (Plus 124 p.c. S. Tan. | - WHEN ORDERING 
“QST,” March 1959; “Amateur Radio,” 


tate he hard work ow ot Coa winding | WILLIAM WILLIS & CO. PTY. LTD. 


use “WILLIS” AIR-WOUND 


INDUCTANCES. | 428 ELIZABETH STREET, MELBOURNE, C.1 PHONE 34-6539 
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AMATEUR BAND NEWS 


Call For International Understanding 


The close affinity between Amateur Radio and the International Tele-. 
communication Union is evident from the address given by Gerald C. 
Cross, Secretary-General of the ITU to the National Convention of the. 


American Radio Relay League in 


San Jose, California on July 4th. 


By Pierce Healy, VK2APQ* 


R Gross, who was speaking to an 
“audience of about 2,000 people from 
he United States, Canada and Mexico, 
egan by utigs, § to the I.T.U, Centenary 
his year which, he recalled, was also the 
ear of the United Nations 20th Annivesary. 

“In San Francisco,” he said, “I was deeply 
noved by the atmosphere of international 
nderstanding and the hope for world im 
rovement. We here today all know that 
ommunication is essential for the economic, 
ocial and political betterment of mankind.” 
“Mr Gross went on: “I commend the 
fforts, the friendship and the world-wide 
nderstanding that the amateur radio fra- 
ernity has now achieved, cf which we can 
ll feel proud. But may I encourage you to 
urther these efforts in the spirit of com- 
Wwnication-co-operation? As many of you 
ray know, the radio amateur service is 
efined in the I.T.U. Radio Regulations, 
hich are prepared and agreed upon by 
.T.U. Administrative Radio Conferences. 

“These Radio Conferences also draw up 
he Frequency Allocation Table which sets 
orth the band limits for the frequencies to 
used by all the radio services. The first 
f these Conferences after World War II 
yas held at Atlantic City in 1947. The 
tadio Regulations then adopted were modi- 
ed in 1959 at the Geneva Radio Con- 
erence. : 

“The new Regulations, band al'ocations 
nd other provisions cf the amateur radio 
ervice are set out in the Radio Regulations 


which were after the 1959 
Conference. : 

“These regulations including the parti- 
cular way in which the band allocations are 
to be used by amateurs, are prepared by the 
delegates of the national administrations.” 

Referring to modern radio techniques, 
which are also dealt with by the I.T.U. and 
which make possible considerably better 
frequency sharing and improve reception, 
Mr Gross said: “... many of the men, who 
first discovered new radio techniques, suc- 
cessfully explored ways of harnessing natural 
phenomena and contributed to the enorm- 
ous communication industry which we have 
today, were amateurs. 

“Amateurs have continued tg contribute 
new ideas and techniques in the radio field 
It es for this reason I want to put a 
challenge before you. How can we find 
ways to increase the usefulness of our fre- 
quency spectrum? Today, amateurs are using 
and experimenting not only with high fre- 
quency but with frequencies throughout 
the whole spectrum including ultra-high fre- 
quericy, which is used for space communi- 
cations.” 

The I.T.U. secretary-general concluded his 
address with a reference to the activities 
of the International Amateur Radio Club 
(I.A.R.C.) which was established in 1962. 
This club has its station 4U1ITU in the 
1.T.U. headquarters building in Geneva, 
where this year’s I.A.R.C. convention will be 
held from September 17 to 20. 
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VK-ZL-OCEANIA DX CONTEST 


The Wireless Institute of Australia and 
New Zealand Association of 
tadio Transmitters, The National Amateur 
tadio Associations in Australia and New 
“aland, invite world-wide participation in 
he 1965 WVK-ZL-Oceania DX contest. 
The aims and hopes of the associations 
rganising this annual contest were aptly 
ed by the  secretary-general of the 
.T.U. as reported elsewhe:e in these notes. 


OBJECTS 

For the “WORLD” to contact VK, ZL 
nd Oceania stations and vice-versa. Note: 
/K and ZL stations irrespective of their 
ocations, do not contact each other for 
ontest purposes. 


DATES 
Phone: 24 hours from 10.00 G.M.T. on 
aturday October 2nd, 1965 to 10.00 hours 
3.M.T. on Sunday, October 3rd, 1965. CW: 
4 hours from 10.00 hours G.M.T. on Satur- 
lay, October 9th to 10.00 hours G.M.T. on 
unday, October 10th, 1965. 


RULES 
1. There shall be three main sections . to 
the contest:— 
(a) Transmitting phone. 
(b) Transmitting CW. 
(c) Receiving—phone and CW com- 
bined. 


2. The contest is open to all licensed 
amateur transmitting stations in any 
part of the world. No prior entry need 


be made. 


Mobile/ Marine or other non-land based 
Stations are not permitted to enter. 
3. All amateur frequency bands may be 
used, but no cross-band operation is 

permitted. 


4. Phone will be used during the first 
weekend and CW during the second 
weekend. Stations entering both sections 
must submit separate logs. 


5. Only one contact per band is permitted 
with any one station for scoring pur- 
poses. 

6. Only one licensed amateur is permitted 
to operate any one station under the 
owner’s call sign. Should two or more 
operate any particular station, each will 
be considered, a competitor, and must 
submit a separate log under his own 
call sign. (This is not applicable to 
bverseas competitors.) 


7, Entrants must operate within the terms 
of their licenses. 


8. Ciphers: Before points can be claimed 
for contact, serial numbers must be 
exchanged and acknowledged. The serial 
number of five or six figures will be 
made up of the RS (telephony) or RST 
(telegraphy) report plus three figures 
which may begin with any number 
between 001 and 100 for the first contact 
and which will increase in value by 
one for each successive contact. Exam- 
ple, if the number chosen for the first 
contact is 021, then the second must 
be 022 followed by 023, 024, etc. After 
reaching 999, start again from 001. 


ELECTRONICS Australia, September, 1965 


AND NOTES 


9. SCORING: 


(a) For Oceania stations other than 
VK/ZL; 2 points for each contact 
on a specific band with VK/ZL 
stations; 1 point for each contact 
on a specific band with the rest 
of the world. 


(b) For the rest of the world other 
than VK/ZL: 2 points for each 
contact on a specific band with 
VK/ZL stations; 1 point for each 
contact on a specific band with 
Oceania stations other than VK/ZL. 


(c) For VK/ZL stations: 5 points for 
each contact on a specific band; 
in addition, for each new country 
worked on that band, bonus points 
on the following scale will be 
added:— 


1st contact, 
2nd _ contact, 
3rd _ contact, 
4th contact, 20 points. 
Sth contact, 10 points. 


For this purpose the A.R.R.L. 
countries list will be used with the 
exception that each call area of 
W/K, JA and UA will count as 
“countries” for scoring purposes as 
indicated above. 


10. LOGS: 
(i) Overseas stations: 


(a) Logs to show in this order— 
date, time in GMT, call sign 
station contacted, band, serial 
number sent, serial number re- 
ceived and points claimed. 
Underline each new VK/ZL call 
area contacted. A separate log 
for each band must be sub- 
mitted. 


(b) Summary sheet to show the call 
sign, name and address (block 
letters), details of station and, 
for each band, QSO points for 
that band, VK/ZL call areas 
worked on that band. 

' “All-band” score will be total 
QSO points multiplied by sum 
of VK/ZL call areas on all 
bands, while “single-band”’ 
scores will be that band QSO 
points multiplied by WK/ZL 
call areas worked on that band. 


(ii) VK/ZL STATIONS: 


(a) Logs must show in this order— 
date, time in GMT, call. ‘sign 
of station worked, band, serial 
number sent, serial number re- 
ceived, contact points, bonus 
points. Use separate log for each 
band. 


Summary to show — name and 
address in block letters, call 
sign, score for each band by 
adding contact and bonus points 
for that band, and “all band” 
score by adding the band scores 
together, details of station and 
power, declaration that all rules 
and regulations have been 
observed. 


50 points. 
40 points. 
30 points. 


(b) 


11. The right is reserved to disqualify any 
entrant who, during the contest has 
not strictly observed regulations or who 
has consistently departed from the 
accepted code of operating ethics. 


PIP OPE DPL IPD DPILODO LP LLL POLLED DOL DP POPP OD 


*News and notes of Divisional and Club 

activities, submitted for inclusion in 

these columns, should be forwarded 

direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 
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Manufacturers of Quartz Crystals for frequency control and Crystal Filters for 
highly selective circuits in the largest and most modern crystal plant in the 
southern hemisphere announce a new range of:— 


CLOSE TOLERANCE GOLD PLATED CRYSTALS FOR AMATEUR APPLICATIONS 


1.8 Mc/s to 15 Mc/s +0.005% in Style “D” (American HC6/U. holders. 
4in pin spacing. Amoteur net £2/16/3 incl. tax. 


15 Mc/s to 52 Me/s +0, 005% in Style “D’ (American HC6/U) holders. 
din pin spacing. Amateur net £3/2/- incl. tax. 


100 ke/s +0.005% 7. in HC13/U holders. lin pin spacing. 

| Mc/s +0.005% in Style “D” (American HC6/VU) -holders. 

spacing. Specially pa for Xtal Calibrator purposes. 
Amateur net £4/10/- incl. tax. 


tin pin 


455 kce/s (nominal) crystals for Filter applications in Style “D” or “E” 
(B7-G) holders. Amateur net £4/10/- incl. tax. 


Many other types std tolerances are available from our standard production. 
Please consult us on your Xtal requirements. 


PYE PROPRIETARY LIMITED 
CRYSTAL DIVISION 
CLARINDA ROAD, CLAYTON, VIC. 
P. O. BOX 105, TELEPHONE: 544-0361. 


Be Paid What You 
are REALLY WORTH! 


Develop your aptitudes at your own pace, for recognition that brings : 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly —a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL Retail Management Auto Mechanics 7 
Journalism — Short Stories Commercial Managem't Civil Engineer 

_ Writing for Radio & TV Small Business Owners - Production Managem’t 
Interior Decorating Hotel-Motel Management industrial Management 
Etiquette & Entertaining Club Administration Executive Training - 
Textiles Window Dressing Modern Supervision 


Photography Poses Letters SPECIAL EXAMINATION 
Mathematics BUILDING COACHING COURSES 
General Education Arch.tecture Account'cy: All Exams 
Dressmaking Building Contracting Institute of Secretaries 
DRAUGHTSMANSHIP Carpentry, Joinery Inst. Cost Accountants 


Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel Square 
Timber Home Building 
INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 

Soft Drink Manufacture 
Air Conditioning 


Architectural 
Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 
ILLUSTRATING 

' Still Life—Landscape 
Caricature & Cartoons 
Oil & Water Colour. 
Fashion Drawing 
Showeards & Tickets 


Inst. Sales & Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C’wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 

Inst, Auto. Mech. Engrs. 


j iti Gas or Elect. Welding i s 
Signwriting Chemistry, Plastics ie Cierel Engineers 
COMMERCIAL Sleattonics ire Overseers Exam 
Accountancy Electrical Mechanics Engineers: Inetitutions 
Cost Accountancy Radio Eng. or Service ADVERTISING 
General Bookkeeping Television Copywritin 
Salesmanship Refrigeration ‘Commercial Art 


Shorthand Typing Advert'g Inst. Aust. 


TO INTERNATIONAL CORRESPONDENCE | 
Dept. 526 SCHOOLS, 


SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 

BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4148 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St. Tele.: 53.109 


Please. send Free Book on 


Diese! Engines 


— a a sae oe coe see dill cee RE See eS 0 EEE 0 
———_ —<—_——— <_< San =o = ae eS Se ee Oe ee ee eee 


NAME) (( Mr); Mrs; Miss) oes oe PGE oie vssmatathsdaly a 
[ ADDRESS certian a SF ek sir Wi ho fod ee Ld 

RIAw ON A Nis A Ares Ahad ataiatdandielaornr’ we fa STATE wneeanneDOt. 526 | 
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12. The ruling of the Federal contest 
manager of the Wireless Institute of 
Australia will be final. 


13, AWARDS: 

VK/ZL Stations: The W.I.A. will award 
certificates to the top scorer on each 
band and the top. scorer in each 
VK/ZL district provided that at least 
three entries are received from the call 
area or the contestant has scored 1,000 
points or more.’ 

Overseas Stations: Certificates will be 
awarded to each country (call area in 
ye JA and UA) on the following 
asis:— 


1. Top scorer using “all bands” pro- 
3 vided that at least three entries are 
received from the “country” or. the 
contestant has scored 500 points or 
more, 


2. Other certificates may be awarded! 
to be determined by conditions and 
activity. 

N.B. These are separate awards for 

CW and Phone. 


14, ENTRIES: . 
All entries should be posted to;— 
Federal Contest Manager, W.I.A., Box 
N1002, G.P.O., Perth, Western Australia 
VK/ZL entries to be RECEIVED by 
December 15, 1965. 
Overseas entries to be RECEIVED by 
January 15, 1966. 


RECEIVING SECTION 
1. The rules are the same as for the trans- 
mitting section, but it is open to all 
members of any short-wave listening 
society in the world. No transmitting | 
station is permitted to enter this section. 


2. The contest times and logging of stations 
on each band per weekend are as for 
that transmitting section except that the 
the same station may be logged twice on 
any one band—once on phone and once 
on CW. 


3. To count for points, logs will take thel 
same form as for transmitting, as fol- 
lows: Date, time in GMT, call of station 
heard, call of station he was working, © 
RST of the station heard, serial number 
sent by the station heard, band and 
points claimed. Scoring is on the same | 
basis as for transmitting section and the 
summary should be similarly set out with 
the addition of the name of the S.W.L. 
Society in which membership is held. 


4. Overseas stations may log only VK/ZL 
stations but VK receiving stations may ~ 
log overseas stations and ZL stations, 
while ZL receiving stations may log 
overseas station and VK. stations. 

5S. Certificates will be awarded to the top 
scorers in each overseas scoring area and 
in each VK/ZL call area, provided that 
at least three entries are received from 
that area or that the contestant has 
scored 500 points or more. : 


NEW ZEALAND. 

The 1965 edition of the New Pedland’ 
Call Book, in addition to listing the call 
signs of all “ZL” stations, contains a wealth 
of information on the activities of the New 
Zemens Association of Radio Transmitters — 
(N.Z.A.R.T.). i 

The contest section by the contest mana-_ 
ger Jock White ZL2GX gives details of all 
the “ZL” contests and the requirements 
necessary to gain the awards. Also included — 
are details on some of the major contests - 


/ conducted by other amateur radio organiy 


sations in other parts of the world. 


Another feature is the DXCC coun-_ 
tries listings, together with important notes 
relating to dates and. changes which have 
a bearing on the validity of contacts ~ 
made over the past decade. 

A map of the DX zones of the world and 
a list of country prefixes is also included. 

Numerous other pieces of information 
such as the “Q” code, the Amateurs code, 
Emergency procedures, First Aid hints ands 
Overseas members are given. 

The price shown is 7s 6d. (N.Z.) ‘anda 
copies may be obtained from General Sec- 
retary, Box 5545, Auckland, New Zealand 
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Ratification of the minutes by Divisions 


Executive to commence work on implement- 
ing the policies agreed to much sooner 
_ than has been the case in previous years. 


ea RECIPROCAL LICENSING 

__ A letter to the Federal Executive of the 
_ Wireless Institute of Australia from the 
Hon, Allen Fairhali, Minister for Supply, 
(VK2KB) gave details of the reciprocal 


licensing agreement between Australia and 
the United States of America. 


The relevant portion of a letter he had 
_ received from the Hon. John McEwen, Act- 
ing Minister for Externai Affairs, on the 
_ agreement Is as follows: 

__ “,..to establish reciprocity of treatment 
between Australia and the United States of 
America in the field of amateur radio 


operate amateur radio station in the 
other country.” 
This news will be welcomed by those Aus- 


tralian and American amateurs who have 
the opportunity to visit the United States 

or Australia either on business or pleasure, 
and will rlow be able to participate fully 

in amateur radio activities during their trips 
abroad. 
41 ebay has also been expressed to 
the Hon. Allen Fairhall, Hon. John 
_ McEwen and other Government officials for 
_ their interest in amateur radio and formu- 
_ lating the necessary agreements. 


NEW SOUTH WALES 
The news of the moment in New South 
Wales is centered around the plans and 
_ preparations being made for conventions in 
various parts of the State. 
_ These functions perform a twofold pur- 
pose. One is to afford the opportunity to 
renew old and make new aquaintances; the 
_ other to discuss Institute matters with divis- 
ional officers who attend the conventions. 
It is by this means that the continuing 
problems are discussed and new ideas ex- 
_ pressed by members who, because of geo- 
graphical situation, are unable to attend 
monthly general meetings of the Institute. 
_ Two conventions are set down for the 
holiday eekend in the beginning of 
October and details are included in these 
motes. The Divisional Council and 
organisers of these two functions express 
the hope that the success of previous years 
will be excelled by this year’s attendances. 
_ A well-attended July meeting was treated 
to a exceptionall rey lecture given jointly 
oat olen 28SG and Stan Bourke 


The subject was “Home Constructed SSB 
Equipment.” The lecture, together with col- 
our slides, has been added to the recorded 
lecture library and is available to clubs and 
country members. 

; _ HUNTER BRANCH | 
_ About 40 members and visitors were 
_ present at the Technical Coliege on Friday, 
July 2, to hear four speakers present a _com- 
bined topic, “Preparing for a Field Day.” 
_ Those who took part were Les Baber 
VK2RJ, Tony Mullen WVK2ZCT, Keith 
Howard VK2AKX and Henry Schroeder 
_ who is awaiting his call sign. , 
_ The items described were respectively: A 
_mobile 7MC transmitter; a transistor receiv- 
er for two metres; “sniffers” for 2 and 40 
Metres; a transistor tester. 
_ By the use of blackboard diagrams and 


Appreciation of a job well done has been expressed by Federal 

Councillors to the Federal Executive of the W.I.A. who produced the 

_ official minutes, covering some 40 foolscap pages, of the 1965 Federal 
et Convention in record time. 


before the end of July has enabled Federal 


printed notes, the lecturers kept the audience 
well informed and many voied it as being 
a top lecture in practical amateur radio. 

At the conclusion, Bill Hall VK2XT 
thanked the lecturers on behalf of those 
~ present. 


HUNTER BRANCH CONVENTION 

The most important event on the Hunter 
Branch Calendar is the Annual Convention 
which is to be held over the weekend 
October 1, 2 and 3. 

Activities commence with the regular 
monthly meeting which will be held in 
Room 6, Clegg Building, Newcastle Techni- 
cal College, Tighes Hill commencing at 
8 p.m. on October 1. 

The meeting will take the form of a 
home-built equipment competition. _ 

At this meeting, members and visitors are 
asked to describe and demonstrate some 
item of home-built equipment. A _ time 
limit of ten minutes wil be set for each 
speaker and a panel of judges will decide 
the most praiseworthy effoit for the award 
of the prize. 

On Saturday, October 2, the convention 
dinner will be held in the Drill Hall, 
King Street, Newcastle. Those attending 
are requested to assemble at 7.00 p.m. for 
the dinner to commence at 7.30 p.m. In 
addition to an attractive menu, thers will 
be a demonstration of amateur equipment 
and an inter-zone hookup between the 
branch and the South West Zone whose 
convention is being held at the same time. 
Following the difner, a prominent guest 
speaker will talk about amateur radio 
topics. 

Marmong Point on Lake Macquarie will 
be the venue for the field day on Sunday, 
October 3, 

The first event is a mobile scramble for 
HF and VHF. Competitors must start at 
least 15 road miles from Marmong Point 
and work as many stations as_ possible 
while mobile betw¢en 9.30 am and 10.15 am. 
The location of the vehicle when the first 
contact was madé must be entered in the 
log and all logs should be in the hands of 
the grounds officer by 10.30 am. There will 
be two sections in this contest ie. HF and 
VHE contacts. 

A 40-metre hidden transmitter hunt will 
be held between 11.45 am and 12.15 pm and 
a similar 2-metre event between 2.00 pm 
and 3.00 pm. [In addition, there will be 
various competitions, pedestrian hunts and 
the usual static competitions. 

Marmong Point is an ideal picnic spot 
and hot pies, hot dogs, hamburgers, tea, 
coffee and soft drinks will be available from 
the canteen at competitive prices. 

The all-inclusive charge for the conven- 
tion is 25/ for a family ticket which covers 
one person at the dinner. Additional 


family members at the dinner will be 
Hea op 15/. School-age children attending 
the field day may do so for 5/ unless they 
are accompanied by parents, when the all- 
inclusive rate of 25/ will apply for the 
family ticket. f 

Registrations should be notified by Mon- 
day, September 27, 


SOUTH-WESTERN ZONE 
_ CONVENTION 

The 1965 Convention of the South- 
Western Zone of the New South Wales 
Division of the Wireless Institute of Aus- 
tralia will be held at Tumbarumba over the 
first weekend in October. 

Commencing on Saturday, October 2, and 
continuing through to Monday, October 3, 
an interesting program has been arranged. 

The convention will be part of the 
Festival of the Mountain Gums which is 
being held at Tumbarumba from October 
1 to 9, This event will include a trade fair, 
gymkhana and rodeo, as well as organised 
tours to the various beauty spots of the 
district. if 

The assembly point for registration at 
the convention will be at the S.L, 
Hall, ‘Winton Street, Tumbarumba. 
PROGRAM: 

Saturday, October 2. 

10.00 am to 12.30 pm: Registration, morn- 
ing tea, etc., lunch. 

: fi pm to 3.30 pm: Visit Paddy's River 
alls. 

2.00 pm to 7.30 pm: Dinner and official 

opening. 

7.45 pm: Guest speaker. 

8.15 pm to 11,00 pm: Social evening. 
Sunday, October 3. 

Location showground. 

Program times for events will be given at 
the convention. The events will include a 
144MC fox hunt, all-band scramble, 144MC 
hidden transmitter hunt, 144MC_ pedestrian 
hidden transmitter hunt, HF hidden trans- 
mitter hunt, disposals sale and concluding 
with the presentation of prizes. 

Monday, October 4: 

8.30 am. If sufficient numbers are inter- 
ested, leave on a conducted tour of the 
western side of the Snowy Mountains 
Scheme, Murray 1 power station, Tooma 
Dam, Tumut Pond, Cabramurra radio 
station. 

Visitors from Sydney may proceed home 
from this point either via Cooma or 
Tumut, others returning via Tumbarumba. 

Registration fee 15/ per family or mem- 


er. 

Dinner, adults 15/, children 7/6. 

Accommodation: 

Motel bed and breakfast. Single room 
2gns; Twin room £1/17/6 each: 3-bedroom 
£1/15/ each; children under 12 £1 each. 

Hotel bed and breakfast, £1/10/6. 

Deposit on accommodation, £1 
person. 

All accommodation bookings indicating 
which night or nights and rooms required, 
together with booking fee should be ad- 
dressed to:— 

TY. Hoodless, VK2ACZ, 
“Blue Hills,” 
TUMBARUMBA. 

A cordial invitation is extended to all 

amateurs and their families to attend. 


(Continued on page 127) 
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you see advertised elsewhere. 


Write to 


“ELECTRONICS Australia, September, 1965 


W.A. BUYERS 


get your sound equipment in Perth at prices comparable to those 


Satisfaction guaranteed and local service facilities available. 


ABLE ELECTRONICS, P.O. BOX S. 1576, PERTH, W.A. 


for a quotation. Good range of all makes in stock. 
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SPECIAL PURCHASE OF FACTORY STOCK 
RESISTORS, CONDENSERS AND POTENTIOMETERS 


We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carison 

who have ceased the maufacture of television and radio receivers and can offer same at less than 25 per cent 

of list price, 

The Basile are mainly I.R.C. and Morganite in values from 200 ohm, to 5 meg in 4, 1 and 2 watt ratings 

and. include some wire wound resistors. List price, £4/10/ per 100. Our Price, 20/ per 100. 
Post and packing, 2/6 extra. 


The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 


List price, £5/10/ per 100. Our Price, 20/- per 100. Post and packing, 3/6 extra. 
The potentiometers are all current types and include switch pots, and dual concentric. 
List price, £6 per dozen, Our Price, 25/ per dozen. Post and packing, 2/6 extra. 


For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply 
FRE free: One New Valve Type 6U7G or 1T4 or One New English Miniature 11 x 1 Switch as advertised 
on this page. 


New English Miniature 11 x 1 Switches vce wn HEW GARRARD RECORD CHANGERS 


New English Garrard Changers with High Fidelity Crystal 


Li . Pick-ups and Sapphire Styli have just been superseded. We are selling 
These new miniature eleven-posi- | same at LESS” THAN HALF PRICE, Available in STEREO at 


i i Ww ” | £12/18/. POST AND PACKING EXTRA N.S.W., 15/3 OLD. 
tion single-bank switches are 1 SE te dal ; 


; diam... with 2”) spindle, ‘they'shave®| 2s eh sV EC TAS.» 22/65 W.An, S.Acs 0/0 eee 
; — silver-plated contacts and high HIGH-SPEED 240V. AC/DC MOTORS 


quality insulation suitable for H.F. | These 240 Me at art d.c. motors are 1/8 H.P. with a speed of 


us¢. 7,000 R.P.M. and are ideal for smaij drilis, acinders, etc. Dimensions, 
SYain x Pain with 5/16in spindle . come 
é 4/9 each, Post and packing 1/6. Post, N.S.W., 5/; Interstate, 8/6. 
NEW 4-SPEED STEREO NEW STEREO CHANGER. SLIDER-SWITCHES 


) PLAYER F.O.R. .. .. .. £8/15/0 | 4-SPEED F.O.R. .. .. .. £10/15/0| 10 pole 2-way silver plated contacts 3/9 


TYGAN AND SARLON SPEAKER GRILLE FABRIC | LEADER SIGNAL GENERATOR LSG11 


S4in wide. List price 60/- per yard. To clear at 40/- per yard. oO iene Go.ceciiens 6 band 120KC to 390 Megs 
Postage and packing N.S.W., 3/6; Interstate, 4/6. | Post N.S.W. 7/6: Interstate 12/6. £15 


New scten NERY CHARGER RECTIF 1ERS 2/3 Inter. NEW 240V. A. (, MOTORS 


staie, 2/, Transformer for above rectifier tapped for 6 or 12 volt, with circuit 


for charger, 47/6. Post. N.S.W., 7/6; Intestate, 19/, These small motors, size 3in x 3in x 3¥%in, are 1-12 h 
As above, 6 or 12 ¥., at 2 amp., 27/6. Post, N.S.W., 3/6; Interstate, 4/6. Trans- but are only suitable for intermittent use. 29/6. Post 
former for above, 37/6. Post, N.S.W., 3/6; Interstate, 4/6. N.S.W, 3/6; Interstate 5/. 


THE NEW nko 3-SPEED NEW B.5.R, TAPE DECKS 


i vidE 
aa ae These new 3-speed Bes Decks are fitted with a digital counter 


-@ @ TAP E- DECKS 3" Track, “IT/A8/s 4 Track, £22/12/6. 
2 & & TRAGK | extension SPEAKERS 


These 4% speakers are mounted in 


. | polished cabinets suitable for use 
The ideal deck for the as. intercom. units or extension 


pone ovals as am- speakers. ie 
pliNer and all controls can septs AIST cf : 
MF be mounted on deck, | REGIM TURGHASE CRUABLES 
@ 3-speed 1%, 33%, 712. @ Pause control. Takes Tin spools, | 40/. Post and packing, N.S.W., 
® Simplified controls. 4 Track, £24; 2 Track £22. OSC Coils, 18/, | 6/9; Interstate, 9/9. 
NEW ELECTROLYTIC CONDENSERS | Fee NEW AMERICAN 
Ae AT LESS THAN HALF PRICE _ .-) TWIN TELESCOPE TV AERIALS 
70 m + 0 f 
100 mid + 200 mid 350. 12 Go ee raat Big ti : eta rer Extends to 36in each section 
Samed aso, Tatts 7 Deve pom | ve coe Tanaaxa ate \ can be used singly for car or 
16 mfd + 8 mfd 300. W 7 6 100 mfd 350v pig tall 2 7). 9 6 —_ portable radio. ...... 20/ 


POST EXTRA a ; POST 2/-. 


__ NEW 17 & 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves pliis 2 rectifiers including two EF&86 low noise valves as micro- 
phone preamplifier and two EL34 valves or Ferguson in push-pull output. 
uM amplifiers are fitted with A. and R. output transformers with voice coil tappings of 2 to 15 ohms. 


he 25 watt amplifier can be supplied with line output transformer tapped from 100 te 600 ohms if 
required at 20/ extra. 


Inputs provided for microphone, pick-up, and radio with mixing facilities und tone control, 


28 WAIT .. .. .. .. £26/17/6 


The 15 watt is as « si " Ps. i sh- 
17 ATT er Wes aria e watt is as above but using two 6EQS5 valves in push-pull output. 
ost xtra on 15 Watt i ° 
NSW SL neutenea 12in speaker for above (10 watt) ........ ee nth? os oe de paven Ss ole 
Watt by Rail Ai 
____ Too Heavy. for wpeeet Crystal Microphones for amplifier .. ...... .. .. .. .... 2... .. .. 47/6 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 


124 ELECTRONICS Ani September, 1965 — 


Special Purchase of Manufacturer's stock of Transistors and Transistor Components 
enables Us to offer Transistors and Kit-sets at a- fraction of Alda ble 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 


The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in- 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 
Dials available for all States. Post and Packing extra. N.S.W., 10/; Interstate, 13/. 


TYPE EQUIVALENT 

XA101 . OC45 R.F, Meeerueed ts ae ee ee ee ee os 8/6 ea Duconm type SFT 123 pales at OC74 .. .. .. .. 7/6 ea. 
XA102 OC44 Ose. msistor as ee «+ «+ 7/6 ea, Available oS octineay t wee. os 18/ pair 
XB1i03 OC75 AUDIO | | scent) purpose _ RRA ated 6 aera) 0h On @fx UpIo OUTPUT 

MTC71 Oc71 General P Post and ase om transistors 1/6 any quantity, 


A.W.A. 23" E.H.T. transformers and 23" 110 deg. deflection yokes. New manu- 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free. 


N EW VALVES AT Vetere PRICES 
KSG ; 


NEW 240V. ELECTRIC HOTORS 


3300 R.P.M. can be sup- 

plied with or without ee 
4-speed reduction mech- 
smism. Size 3144” x 2% x 
344, including spindle. 


27/6 Each 


NEW os STEREO & MONO PLAYERS 


AT REE HAN HALF PRICE 

= >). PHILIPS 4-SPEED 

“\ 6V BATTERY PLAYER 
» MONO £4/17/6 

STEREO £5/17/6 


| Post and Packing, NS.Wo 1/6. 
> Post & Pac! Interstate, 12/6 extra 


NEW PORTABLE RECORD PLAYER SPRING GRAMO MOTORS 
CASES TO SUIT THE ABOVE TURNTABLE | hese new motors and Turntables have 
Attractive two-tone cabinet with plastic trim.. many applications 

Supplied with Sin x 7in speaker in felt-lined enclosure. 
Se nce for amplifier and batteries or power supply. 17 
Dimmensions 15in x 13in_x 7in Post N.S.W., 5/. Interstate 7/6. 


£5/153/- Post and Packing: N.S.W., 9/3 Interstate, 12/, 


NEW MIDGET POWER TRANS. 


New bere ON cae PR Jume NEW AMERI , N nae prim., 250v. Sec 225 x 225 with 6.3v 
tomtrol, 73/. Pou: Interstate, 3/6: N.S.Wo 4/. RECORDING TAPE il. ve 16 Postage: NS. 2/6 
At 4 List Price 30mA 240v Prim. 150 x s0v. tate, 4/6. 6.3v 
NEW POWER TRANSFORMERS| | Fil. Winding 
Stin 900ft Acetape .. .. .. £1/2/6 a7 /6 Postage: INS.Ws 2/65 


60mA prim.: 240v with 230v tapping Sec.|~‘ 
285x285, with 6.3y filament winding. 7in spool, 1800ft Mylar .. .. £2/2/6 
GOmA, 25/. Plus postage: N.S.W. 3/6:153in spool 1650 ft Mylar .. £1/17/6 
| Prim.; 240v, Sec. 385 x 385 at 80mA, fil.|5in 800ft Mylar .. .. .. .. £1/5/0 
# 6.3 and Sv, 27/6. Post.: N.S.W., 4/; Inter- 104in spool 3650ft Mylar . . £4/15/0 


state, 7/6 
60mA H.T. Chokes, 7/6. Post.: 2/. Post_and packing, 2/6 extra. 


TRANSISTORISED SIGNAL INJECTOR, 55/- 


A MUST FOR QUICK TROUBLE SHOOTING 
Using TWO Transistors, complete with instruc- 
tion sheet and battery. Post free. 


gs eg tm 


Pe 
SHOP.SOILED 66. MA. NEW PER-MAG SPEAKERS by Australia’s ading Manufacturer 

TRANSFORMER Gin Per Mag ............scacee 3%4im Per Mag Tweeter with Cross Over 
285 x 285 Ps ae f Mag alate hog ena iate cuanoteuster 21/6 gee benl Per Mag Hvy. dty. 15 ohm hip 
One 6.3. volt winding 15/. each plus San ta Peg ete SOY aie srt bee lly ple Ge aR RP 
‘ post. N.S.W. 5/-, Interstate 6/-. |Post and Fok: 3/6 N.S.W.; Inter. 4/6 | 121m per Mag .......-..eepeese eens 67/6 
Gin x 9in Per Mag ............5- 37/6 | 12m per Mag 20 watt ................ 135/ 

P.M.G, PRESS TO TALK HAND Post and Pack, 5/ N.S.W.; 7/6 Interstate. 
SETS, 25/- each. 12in Per Mag .. .. 67/6, Pcst and Packing 7/6 N.S.W., 10/ Interstate. 
Post and pack 3/-. Greakes Transformers for above 6T, 5T or 77 10/. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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ecial Bargains from 
de eADi0 : OUSE MULTIMETER TESTERS 


Model RH-50 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC. Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per vo It. 

AC Volingea 0-3-12-30-120-300- 
ae ,200 V at 13,000 Ohms per 
voit. 

DC Current: 0-.06-6-60-600 mA, 
9-12 A 


Resistance; 0-60K-6M-60M (350, 


PORTABLE TRANSISTOR TAPE RECORDER Decibel minus 20 to pis 57 | Baek ea 


dB (O dB equals 1 mW. 600 
“SUNACE” PD 401 sap atee Post 5/- to 10/- extra 
£10/10/- Postage 7/6. Audio Out: Capacitor in series poatteries: 1 (1.5V), 1 (15V). | 
Complete with Mike, Battery and Tape Sha ee ae Size: 3 5-16" x 6 5-16” x 23” t 
Delux 5 TRANSISTOR £15/15/- Accessory: 1 pr. heavy test leads. Weight: 1.4lb approx. 
LIMITED STOCK ONLY Model RH-5 
* High  sensitivity-20,000 Ohms/ 
Model RH-10 V DC, 10,000 Ohms/V AC. 
* 3in Meter. 
RANGES: * Handy pocketable size. 
DC Voltages: 0-10-50-500-1,000 | SPECIFICATIONS 
V at 2,000 Ohms V. DC Voltages: _0-10-50-250-500- 
AC Voltages: 0-10-50-500-1,000 V 1000 V (20,000 Ohms/V), 
at 2,000 Ohms V. AC Voltages: _0-10-50-250-500- 
DC Current: 0-500uA 0-500 mA. 1000 V (10,000 Ohms/V). 
Resistance: 0-10K-1 Meg: 60/DC Current: 0-50uA, 0-5-50- 
ohms, 6 Kohms at centre 500mA. 
scale. Resistance: 0-10K, 0-100K, 
Capacitance: 250uuF to iuF, in 0-1Meg, 0-10Meg. 
Decibels:—20 to plus 36db, two Cc Reader brags scale). aos 005uF 
ranges. 0 Hi . : 
Output; 0-1,000 V in four ranges. ee hae 20db to plus 
Size: Sin x 34in x 14in. 36db in 2 ranges. 
Weight: i30z approx. Dimensions: G4” x 53” x 13”). 
. eight: 150z approx. ° 
Price £5/7/6 Complete with internal battery, Price £9/-/- 
Postage 5/- to 10/- extra. testing leads with prods. Postage 5/- to 10/- extra. 


NEW FROM GERMANY 
S> ie ono 


ELECTRIC RAZOR 


Twin blades 
rotary . cutting 
head, spare 
batteries 1/6 
standard size. 


Actual Size 


SCOOP PURCHASE "KEY LITE" 


6 Transistor de luxe model Radio 


No. 950 size, 
made by International. Complete with length 
leather sa by ea and earphone, 39/ 11 Piel engt 
etc, Size 44in x 2tin. .. . ith |. £6 2 ke iD, : 

yring, never need | 
£10/10/- reduced from £15/ 15/- batteries or globe. Simply squeeze. 
Plus postage and packing 7/6. Illuminates car and house locks, £3 /19 1/6 : 


etc. 40/. Posted anywhere 


RADIO HOUSE PLY. Li, 


SPECIAL OFFER 
ALL TRANSISTOR POCKET SIZE 


£5/19/6 Postage 5/- 306-308 PITT ST., SYDNEY. Also at 760 George St. and 6 Royal Arcade. (26-2817) 
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"WIRELESS INSTITUTE ACTIVITIES — PPaitinGad 


4 VHF GROUP 
___ Despite the mid-winter temperatures, the 
puly activities of the Group were well 
 patronised. 
A good attendance at the monthly meet- 
i ‘ing heard a very interesting lecture on the 
combined TV antenna system used for 
_ channels 7 and 10 in Sydney. 
On a cold but fine night, the fishing 
| basket of a lone fisherman, ‘on a wharf 
on the foreshore of Sydney, harbour who 
had apparently had some success, judging 
by his catch, proved to be the hidden 2- 
: ‘metre transmitter. First to sort the RF from 
the fish was VK2AWZ/VK2ANF next VK- 
eel then VK2ZH/ 
\ 


~VK2AM 


CENTRAL COAST SECTION 
_ The regular monthly meeting of the 
_ Central Coast Section Radio Club was held 
on Friday, July 18th, at the School of Arts, 
Gosford. The attendance was 20 and in- 
cluded a visitor Allen Cundy—a budding 
amateur. 

A short but interesting talk was given 
‘by Lindsay VK2ON, on a transistor tester 
_ he had constructed. 

There were many attentive ears among 
the audience, as transistors are still a little 
unfamiliar to a number of people and the 
information imparted on how to judge the 


appreciated. 

News has it that Geoff Gill VK2AII_ will 
soon be joining the fraternity of “flying 
amateurs” and may be operating aeronauti- 
cal mobile in six months or so. 


Quite a lot of interest is being shown 
in the 432MC band. Alec VK2AAK was 


ge eet 


‘ment going after the usual trials and tribu- 
lations associated with UHF amplifiers. A 


en, i he = th 


‘and Lindsay VK2ON in the construction 
and calibration of a 432MC GDO has pro- 
duced an efficient unit. Geoff VK2XA and 
John, VK2RF are. seriously . considering 
% building equipment for 432MC. 

_ The club meets regularly on the third 
Friday of each month at the School of 
Arts, Gosford at 7.30pm. Anyone wishing 
to attend as a visitor will be very welcome. 


i 
ki 
; 
. SYDNEY’S YL’s NEWS 
: 
: 


The Sydney YL group had their quarterly 
meeting on July 12 and celebrated their 
first anniversary. 

The meeting was held at Hebe’s 
VK2AOK QTH for tunch and a natter 
session, which was enjoyed by all present. 

Muriel VK2AIA has received the ‘“Cal- 
gary Stampede Award” for having contacted 
ten Calgary stations, at the time the world’s 
biggest and most colourful rodeo is being 
held at Calgary. Muriel also has three new 
_ Gold a for her “YL International Cer- 


gi a ere ie SL ah 


‘bol M, for a new OTH suitable for an 

4 antenna farm.” 

- Hebe VK2AOK on a recent trip to Perth, 
renewed aquaintances. with Ailene VK6YL 
and Bill VK6RX; also met VK6CF, VK6KX 
and VK5GX, besides spending a few hours 

with Mavis VK3KS during the course of 
the trip. On return to Sydney she had a 

visit from Poley VK7CK. and his XYL. 

~ Raj K7NZO and Hebe try to maintain 

a sked each Wednesday at 0600 GMT on 
‘14, .230MC. All YL operators are invited to 

join in these skeds. 


Ro complete the round-up of the activities 
ir) 


the Sydney YL operators, Mona 
VK2AXS whose QTH is in the Gosford 
district, is at present concentrating on pick- 
ing lemons and oranges. 


I VICTORIAN DIVISION | 
_ The Annual Dinner of the Victorian Divi- 
sion will be held on November 5, 1965. 


‘arrangements and further details will be 


amplification quality of a transistor was” 


the first in the district to get 432MC equip-' 


joint effort by Phil VK2TX, Eddie VK1VP 


‘Mount Gambier. 


given in future broadcasts from VK3WI at 
10.30 a.m. each Sunday morning. Make a 
Rote now to keep the date clear. 


VHE GROUP 

Fifty VHF enthusiasts attended the July 
meeting of the group held at the rooms of 
the Victorian division, 478 Victoria Parade, 
East Melbourne, to hear Garth Jenkinson 
VK3ZFA give a very, interesting lecture on 
VHF propagation via the troposphere. 
Garth described how meteorological condi- 
tions lead up to tropospheric openings on 
the VHF bands. 

The lecture was illustrated with coloured 
slides and interesting data obtained by the 
P.M.G. in research and use of VHF and 
UHF for radio-telephone circuits. 

Plans are being made for the 1965 VHF 
convention. The date set for this year is 
the weekend October 9 and 10. Saturday 9 
will be a social event, probably a barbeque, 
while Sunday 10 will be an activities day 
with events centred around Melbourne. 

A committee consisting of VK3AEE as 
chairman, with VK3’s ZJF, ZCK, ZNJ, 
ZAA, ZTJ, ZPA, ZRY, were elected to 
make the necessary preparations. Interstate 
amateurs will be welcome. 

Full details can be obtained from the 
secretary of the group, L. Poynter, 14 Ester 
Court, Fawkner, N.15, Vic. 


SOUTH AUSTRALIA - 


The office bearers of the VKS abate 


eastern VHF group for the coming year are 
as follows: 
President, Stewart Millowick VK5SMS 
‘Secretary, Trevor Niven, VK5ZIN. 
Treasurer, Garry Smythe, VK5ZGR. 
The group are always pleased to meet 
amateurs who may be passing through 


WESTERN AUSTRALIA 

The July issue of the VK6 Division car- 
ried a personal note of one of their mem- 
bers and extended congratulations to Wm. 
Schofield (Skipper) VK6WS_ who attained 
the age of 91 years on July 18. VK4S‘WS had 
been an active amateur on 80, 40 and 20 
metres until about a year ago, having 
obtained his licence 30 years previously. 

Amateurs throughout Australia will no 
doubt join in extending best wishes to this 
“oldtimer.” . 

From the VHF bulletin comes some in- 
teresting news of equipment being construct- 
ed by members. 

Mike Murphy VK6ZCX has constructed 
an all-transistor 300mW _ transmitter for 
52.5MC using silicon transistors. 

Kevin Bicknall VK6ZCB has built a port- 
able  vidicon camera and in the-near fut- 
ure hopes to transmit a _ picture on 
438.75MC. The picture will be 625 lines 
random interlaced. 

Andrew Martin VK6ZCN is building a 
10 over 10 alongside a 10 over 10 antenna 
for 144MC, 

The VHF group station VK6VP operates 


as beacon transmitters on the following 
frequencies: 52.006MC, 144.1MC — and 
432.3MC 


The transmitters are automatically keyed, 
sending on CW the identification call sign 
VK6VP with an approximate 4 second key- 
down position between call signs, 

Meeting nights of the group is the 4th 
Monday in each month in the D.C.A. 
workshops canteen, 86 Guilford Road, May- 
lands, at 8 p.m. Visitors are welcome. 


[ VHF ACTIVITY IN N.Z. 


Since the introduction of the “T” series 
of call signs issued to amateur operators 
licensed to operate on 144MC and above, 
there has been a rapid increase in VHF 
and UHF activity throughout New Zea- 
land. These and other VHF operators have 
expressed a desire to have a closer liaison 


Doug Bowie VK3DU is again in charge of with amateurs in the south-eastern portion 


of Australia, The aim is to try and break 
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a Impedance: 


DEITRON 
ELECTRONICS 


MAIL ORDER SPECIALISTS 
P. 0. BOX 86, BROADWAY, N.S.W. 


MINI - LAB 7 in 1 
MULTIMETER 


Resistance Substitution. 
YaW., 5%, 100, 1K, 10K, 
100K, 1 megohm. Capaci- 
‘Substitution:  .002, 
.02, .1€0i1600v) and 
R.F, Signal Gener- 
455ke. at 35mV. 
Audio Generator: 400c s 
(approx.) 35mV, DC and 
AC Volt. ranges: Peres 0- 
50. 0-150, 0500. R.F. 
Field strength: 1-140mce. 
Antenna: 5 section 1034in. 
Sizes: 6in x rae x 3%in. 
Battery operate 
SOMPL ETE. £9/7/6. 
Post 5/, interstate 7/6. 


TRANSISTORISED VARIABLE 


D.C. POWER 
SUPPLY 


0-20 volts varlabie. 
‘ 200 mA. Max cur- 
=o rent. A.C, ripple: 
2.5mV. R.M.S. Fuse: ¥2A, Size: 6in x 234in 
x 34in. : 
Meter Ranges: 0-20V, D.C, 0-20mA. 0-200mA. 
240V, SOcps. mains operated. 


DUE TO LARGE LOCAL PURCHASE 
Now £9/15/- complete 


Post 5/, interstate 7/6, 


TRANSISTORISED SIGNAL 
TRACER 


Gain: over 70dB, Gain control: ‘continuous § 
from 0. Attenuation factor: 0-20-40-60, Input | 
AF: over 70Kohm, R.F.: over 
100Kohm. Output Imped- 
ance; ext. speaker, 8 0 
output, 600 ohm unbal- 
anced, Meter: VU 200uA 
Speaker: 2Vsin dynamic. 
Contains 6 Transistors, 4 
diodes, thermistor. | 
Size: Sin x 3¥%in x 
2%in, Battery: 9V, O06P. 


Complete 
£13/10/6 


5/, interstate 7/6. 


Post 


TRANSISTORISED SIGNAL 
INJECTOR 


2 Transistor, Ose. Voltage 1.5 to. 2¥, 
Freq. 400-700cps. plus harmonics, 
Price 32/9, Post Free. 


P-P 


We have the facilities and spares ta service 
all instruments advertised by us, All inquiries 
P.O, Box 86, Broadway, ‘ 


WRITE TODAY TO BE PLACED ON 
OUR MAILING LIST OF NEW 
INSTRUMENTS and COMPONENTS 


ode 


DEITRON ELECTRONICS 
Box 86, Broadway, N.S.W. 


NAMB Gees ues Sea e's dine 
ADDRESS cess teste eccesenns 
Ue ecw SLATE wim esis 
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RECORDING TAPES 


WELL-KNOWN MAKES BRAND NEW IN 
CARTONS 
(Postage 1/- per reel extra) 


150ft on 3in reel (Acetate Base) Gf 
225ft on 3in reel (Acetate Base) 7/6 
300{t on 3in reel (Tensilised _ Mylar) 12/ 
500ft on 3in reel (Tensilised Mylar) .. . 16/ 
600ft on 3%4in reel (Tensilised Mylar) .. 17/6 
900ft on Sin reel (Acetate Base) .. .. . 19/6 
900ft on Sin reel (Mylar Base) .. 22/6 
1200ft on Sin reel (Mylar Base) .. .. .. 35/ 
1800ft on Sin reel (Tensilised Mylar) .. . 52/6 
1200ft on 53%4in reel (Mylar Base) .. .. §/ 
1800ft on 5% inch reel (Mylar Base) .. 52/6 
1200ft on 7. inch reel (Acetate Base) 25/ 
1200ft on 7 inch reel (Mylar Base) 30/ 
1800ft on 7in reel (Acetate Base) .. .. . 35/ 
1800ft on inch reel (Mylar Base) 42/6 
2400ft on 7 inch reel (Mylar Base) 52/6 


3000 on 7in reel (Tensilised Mylar) .. .. 75/ 


3600ft on 7in reel (Tensilised Mylar) .. . 92/6 
EMPTY TAPE sase 

3in a is. areas OF l4Siid sete stseees I 

3'%in 3/3 peal NK 5/6 

4in §/ 


.. 3/6 | 7in ; 
‘OR in \ ae Storage | Box. 


Sin 12/ 
COUSINO TAPE SPLICERS Compicte with 
Splicing Tape and instructions .. a pels 
BIB TAPE SPLICERS 27/6 


COAXIAL CABLES 


UR67 50 ohm %in diam, coaxial cable 1/6 yd. 
or 25/ per 27yds roll. 
UR43 50 ohm 3/16in diam. 

per 35ft roll. 
UR71 72 ohm Vin diam. coaxial cable 1/6 yd 
or £1 per 2Syds roll. 
ALL ABOVE CABLES ARE IN AS NEW 
CONDITION. 


BATTERY CHARGERS 


DUAL COMPLETE WITH METER IN METAL 
HAMMERTONE CASE 


coaxial cable 15/ 


6 volt 4 amp 


12 volt 6 amp 
12 volt 4 amp 


6 volt 6 amp 


£7/17/6 | £10/17/6 


RADIO SUPPLIERS 


5A MELVILLE STREET, HAWTHORN, VICTORIA 
Phone 86-6465 


COAXIAL CONNECTORS 


AMERICAN TYPE 

PL259 Coaxial Plug . 
4087-1 Coaxial Plug (PL259| PTFE) 
$0239. Coaxial Socket (Suit BEF?) ate eft 
4802-1 Coaxial Socket (PTFE) .. 14/8 
C32-14 Coaxial Dble. ended female Cable 

Joiner (PTFE) 17/6 
UGI75U Adaptor for PL259 to ‘suit iAin’ a 


C32-17 Coaxial ‘“‘T” Piece suit PLi259 .. 23/3 
BNC Series 


UG 88 C/U Coaxial Plug (PTFE) .. .. 15/9 
UG290/U Copel Socket (PTFE) .. 12/6 
Bellng Lee Typ 

Coaxial Plug (Suit Yain aes LP incmrakiaeek lf 
Coaxial Socket .. 3/6 
Coaxial Socket (flush Mount) .. 3/6 
Coaxial Cable Joiner (female) .. .. .. 4/ 

WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS- 


MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
Lh lit Se RADIOS, TAPE RECORDERS, 
AKERS, TRANSFORMERS, ET ETC, 


SPECIALS 


Sato Subminiature Bezeis 6-8 volt No. 3280 
complete with globe. Red or black. 4/ 

GLORIA Extension Speakers ylnely Sacenns 
4in Speaker and 12ft wire .. 50/ 

RESIN CORE oA tat ne gauge 

40/60 1 Ib packet .. .. . Rhetes 

60/40 ib Packet .. 

SCOPE Soldering Irons 6 second Standard, rot 

SCOPE Soldering Irons Deluxe ee he 


Barrell me 
MINISCOPE "Soldeting Iron 1. 1. 2): 45/ 
BIRKO Soldering Iron 6 second .. . . 39/6 
TRANSFORMER Suitable Scope or Birko, 58/- 
Mixed Bag of- NEW _ Resistors, Condensers, 
Potentiometers, 30 Popular Types. 
$1 or 10/ a bag. 
Mixed Bag of 20 NEW Polyester and Styroseal 
Capacitors. All Popular Types. 
$1 or 10/ a bag 
Mixed Bag of 20 NEW Polyester, Paper, Mica, 
eo and Plastic Condensers, All Popular 


pes, 
si or 10/ a bag 
1 Henry choke tor Mullard Tachometer . 


ay 


. 22/6 
High imredance Headphone .. xt BSL. 
VARIABLE CONDENSERS Crys’ ‘al pe pire for Transistor Radio .. ae 
” Tysia ape icro one oe 
ss2 spit Son 25 38 pe. Ms See aay BM3 Pencil Type Crystal Mictophone'.... 50/ 
ondenser p Pr 
582 Condenser 63pf . Acwiestaks ae TY. TRANSISTORS and DIODES 
584 Butterfly Cond. 32 32 pe AeA race fh o0Cc44 OA79 4/6 
585 Condenser 91 pf. es rn 27/6 45 ° i it OA80 3/ 
586 Condenser 140 pf, 38/6 0C70 - ae 12/6 | OA90 3/6 
817 Transmitting Cand 270 ‘pf. 52/6 OC71 7/6 3 at £1| OA91 ers) 6 
POLAR eerie. OC72 apie es 16/ OA210/1N1763 .. 8/6 
C804 Y%in Shaft . ss 22/61] 0C74 12/6 | OA211/S10AR2_ 17/6 
C804 Yin Shaft 4 pt Se tee ea we eeL6 LOCT5S 12/6 ZENER 
C804 “in Shaft 25 pf. 22/6 | OC170 16/ | OAZ224/BZZ16 27/6 
aa en Shaft ey Pe iyhs OCI71 .. .. .. _16/ © OA4Z222/BZZ14__ 27/6 
ROBLAN BROADCAST GANGS ADEL NIBBLING TOOL 
Ries Single vane Pate Pt oe Designed to cut round or Sauer holes in sheet 
RMG2 3 Bete g josis a 25/ metal, with instructions A 
RMG3 3 Gang 10-415 pf, 33/6 m 
1A3 2/610a £115V4G 17/6 6J5GT 10/- 12AH7 5/- S5a£l 
1A5 5/- 5a£1|5Y3GT 13/9 6K7 5/- 5a£1|]12AT7 7/63 a £1 
1C7 3/- Ta£1|6A6 7/6 6K8GT 12/6 12AU7 15/- 
1D8 7/6 3a £1]6AB7 10/- 6L7 S/n oa dob 1 2C8 ta 5/= 
1H5 7/6 6AC7 5/- 5a £11/6R7 7/6 112H6 3/6 
1H6 5/- 5a £116AG7 12/6 6SC7 TG 1235. 3%95/s Sate 
1K4 Sess LV 6AIS 7/6 3a £1 | 6SF5 7/6 3a £1)]12SA7GT 10/- 
1K5 5/- 5a£1|6AK5 20/- 6SF7 7/6 12SC7. 5/- 5a £1 
1K7 5/- Sa£1|6ALS5S 14/- 6SH7. 4/-5 a £1]12SK7 5/- S5a£l1 
1L4 5/s 6AMS5 10/- 6SJ7 12/6 12SQ7_ 5/- 
ILNS (CV781) 6AM6 (EF91) 10/-|6SQ7GT_ 22/- 12SR7 5/- Sa£l 
S/- S5a£1]6pR6 1/6 6SS7 71/6 3a £1] 14A7 3/6 Ja £1 
1P5 2/-10 a £1 6BE6 15/- 6U8  17/- 19 iG 
182 18/- 6C4 Sosa pt 6V6GT 16/- 47 3/6 "Fare 1 
185 10/- 6C6 / 6X4 = 10/- 57 4/- 
iT4 10/- a 6X5 15/- 58 3/- 
2A5 7/6 6C8_ 10, 6Y6 5/- Sak1|T17A 7/6 3a £1 
2A6—s- 7/6 6CMS5 25/- 7TA8 2/- 11a £1]725A 20/- 
2D21 12/- 6F6 = 12/6 ICS 2. Sioa se ey OOS mes 
2X2 S/+ Sa £1) 6F8 S/- . 7C7 2/- 12a£1}]809 £1 
3A5 10/- 6G6G_ 7/6 | 7E6 3/6 7a £1] 815 15/- 
384 10/- 6G&G 26/- TW 2/6 MY a - 830B 15/-" 
1 a 


6H6GT 3/6 


ESTABLISHED 1947 


MULTIMETERS 


FERROCART PT34 Pocket Multimeter .. 57/6 
CENTRAL 200H Multimeter 20,000 opv Bite 
CENTRAL CTS00 Multimeter 20,000 ioe Prey 
CENTRAL CT330 Multimeter 20,000 ops DC, 


SAKURA TR6S Multimeter 20,000 ony, Pigl 
SANSEI SE550 Multimeters 100,000 opv eer 


Multimeter Probes .. . 
200H Movement .. .. 
Meter Rectifiers .. .. . 


6/ 
57/6 
10/ 


WALKIE 
9 Transistor 100 mW 
27.240 Mc. Fully 
Talkies. 


Dimensions, 


TALKIES 


output Citizens Band, 
Transistorised Walkie 


Individual Speaker and Microphone. 
7¥%ein x 2%in x 2in. Complete 


with Batteries, Earphone and Leather carrying 


£42/10/- 


case. 


Inc. tax, 


plus — freight. 


CLEAR PLASTIC PANEL 
METERS 


New shipment of popular 
P22 2in square clear plastic face, 
' 13%in round mounuee hese main one: 


Meters. 


P22-500 wA, 
P2211. Mazar. 
P25, 2Y%in square clear 
mounting hole, 


Yin d 


“p’’ Series Panel 


42/6 
2 


plastic” face, “Zin” round 
eep. 


P25-50 uA, £4/2/6 | P25-VU meter rath sg 
P25-100 uA. £3/12/6| P25-15 volt DC. 4 
P25-500 uA, 55/ | P25-300 volt AC. ae 
P25-1 Ma, 41/6 

P25-5 Ma. 47/6 | MR2P Size 

P25-10 Ma 47/6 | MR2P-15 volt De. 37/6 
P25-20 Ma 47/6 | MR2P-300 volt 

P25-50 Ma. 47/6 AC, 2/6 
P25-100 Ma. 47/6 | MR2P-30-0-30 Amp 
P25-S meter 50/ ne. 42/6 


pied: DETAILS sre OTHER RANGES OF 


NEL METERS SEE 


OUR ADVT., JUNE 


ELECTRONICS RSUSTRALIA 


LOG BOOKS, 5/6 


each, postage 1/-. 


CLIENTS PLEASE NOTE 
ALL PRICES QUOTED IN THIS ADVER- 


TISEMENT INE EORS 
le or PLE. 
HEN ORDERING. 


Le TAX WHERE 
ADD _ POSTAGE 
* SORRY. NO C.O.D. 


ROTARY SWITCHES 


3 pole 3 position 10/ 
4 pole 3 position 10/ 


2 pole 6 postion 10/ 
1 pole 12 position 10/ 


HI FIRE TRANSISTORISED 
IGNITION SYSTEM 


OR 


me Ve 


POSITIVE EARTH Trees aE eT} 
NEGATIVE EARTH .. £25 
866  25/ each EF73 5/- Sal 
954 5/- 5a £1]|EF86 26/- 

955 5/- 5a£1|EL41 10/- 

956 5/- 5a £1|/EY91 §/- 

958A 2/610a £1]|KT61 (6V6) 15/- 
1616 20/- QQEO3/12. 47/6 
1625 5/- 5a£1]|QQE04/20 £34 
1626 5/- 5a£1|QQV06/40 97/6 
1629 5/- 5a£l1/UL41 7/6 3a#1 
2051.0 85/5 VR53. 5/- 5a£kl 
5763 28/- VR99A_ 7/6 

6146 £3/17/6 VR100 (6U7) 7/6 
6360 £2/10/ - VR102 5/- 5a€£l 
004 5/5a £1] VR136 2/- 12a £1 
AV11 2/11 VR137 2/6 

ASO 2/- 10a £1) vT78 (6D6) 5/- 
ECC35 20/- : 

VT127 4/115aZ£1 

ECH33 20/- VTSOl 7/6 3a£1 
ECH35 7/6 

EF39 5/- S5a£1|6SK7GT 21/- 
EFS0 (VR91) 6SL7GT 12/6 

and socket 3/6 5Z3 17/6 

EF70 5/- 5a£1|802 20/- 
|}EF72 5/- S5a£1]6AGS 5/- 


ELECTRONICS Australia, September, 1965 — 


& 


™ 


the trans-Tasman barrier on the VHF and 
UHF bands. 

In addition to the 144MC contest held 
during August, a 432MC contest has been 
set down for Sunday, October 17, between 
5 p.m. and 8 p.m. East Australian Time. 

Also on Saturday 11 and Sunday 12, 


December from 10 p.m. on the 11th to 


3 <ahe S e oie f 


_ given in the English publication 


10 p.m. on the 12th, another contest is 
peing organised for all VHF bands. 

ustralian VHF operators are urged to 
listen for ‘“‘ZL” stations. when conditions are 
favourable. A contact across the Tasman 
will break the world 432MC record. 


A note of interest is that TV _ station” 


Channel 5A located at Wollongong on the 
south coast of New South Wales provides 


an excellent beacon to judge hos possibili- 


ties for contacts on the 144MC ‘band. 


AMATEUR TELEVISION 


News of plans made by the German 
counterpart of the British Amateur Tele- 
vision Society to demonstrate amateur tele- 
vision at the 1965 German Radio Fair, 
scheduled to commence on August (a 
“ec ec- 


tronics Weekly.” 


A complete TV station, built by amateurs 
to conform with the European 625-line 
standard, with home-built camera channels, 
will transmit programs on the 70cm band to 
a receiving centre at the fair. The signals 


_ will be frequency-translated into one of the 
_ normal channels and distributed around the 
_ grounds along with the official programs. 


In addition to TV, the fair will feature 


_ for the first time more conventional amateur 


activities, including CW, phone and tele- 
printer transmissions on bands from 70cm 


_ through to 80 metres. 


The show station will be equipped with 


aerials mounted on two lattice towers over 


70 feet high. 


WORLD 432MC RECORD 
During mid April, during a tropospheric 


opening along the Gulf coast of America, 
the 432MC world distance record was 
_ broken four times during the same opening. 


The record established between SM6ANR 


and G3JHM in August 1961 was 686 miles 


and, except for several mzon-bounce con- 


_ tacts made in 1964, no DX two-way con- 


tacts had been made. 
The contacts made by W5LUU first to 


-W4GJO over a 1,000-mile path, then to 
_WA4BRY, 1,010 miles, followed by a con- 
tact with W4UWH 1,040 miles and finally 


“ 


with WA4KFW at 1,150 miles, after an 
extensive high pressure system had remained 
Practically stagnant for a period of ten 


ys. 
W6LUU was running an input of 250 


watts to a 4CX250B, feeding a 13-element 


Yagi antenna 40 feet high, WA4KFW was 
only using a 6939 in the final feeding a watt 
or two into a single Yagi antenna. 


OSCAR III NEWS 


The coherent beacon of the Oscar III 
satellite was still being heard during late 
July. The signal from the transmitter is 
about 20db down on its expected strength. 

Temperature data on Oscar III is still 


required by the Oscar project group and, 


for those interested, signals could still be 


_ audible during daylight hours. 


From a study of reports received, it 
appears that the translator was less sensitive 
than expected and only stations running at 
power input of near 1KW and fairly well 
spaced geographically could make reliable 


fia contacts. 


- cation 


Interesting articles are appearing in recent 
issues of the American amateur radio publi- 
“QST” on the work done at the 
Oscar project centre at the time of launch- 

ing and when the first reports commenced 
to arrive. 


KARL AWARDS 


The Korean Amateur Radio League 
(KARL) has established the “HMA” (HM 
Award) and the “ASA” (All Seoul Award) 
for any licensed Radio Amateurs through- 
out the world who achieve the following 
requirements:— 


1. The “HMA” has five classes and the 


number of confirmed contacts with HM 
stations for these awards is as follows:— 


HMA—‘“K”: Contact 5 HM stations 
HMA—“O”; Contact 10 HM stations 
HMA—‘“R”; Contact 20 HM stations 
HMA—“E”: Contact 30 HM stations 
HMA—*‘A”; Contact 50 HM stations 


2. The “ASA” requires nine confirmed con- 
tacts with HM stations in all nine Dist- 
tricts of Seoul the capital city of Korea. 

The nine districts and their KDN 
(Korea Districts Number) appear on the 
QSL cards of the HM stations issued 
after May 1, 1965, and are as follows:— 


KDN Name of Districts 
KDN—AI11 Chongrokoo 
KDN—A12 Choongkoo 
KDN—A13 Seongdongkoo 
KDN—A14 Dongdaemoonkoo 
KDN—AI15 Seangbookkoo 
KDN—A16 Seodaemoonkov 
KDN—AI17 Mapokoo 
KDN—AI18 Yongsankoo 
KDN—A19 Yongdungpokoo 


3. All contacts must be made after July 1, 
1959, with any HM station except: 
(a) ex-HL9TA (at present HMOHQ) in 
1959 and 1960 is effective as 
HMOHQ. 

(b) HMOHL operated by HL9 in 1964 
1s not effective. 


4, Any single band and/or single mode of 
operation shall be endorsed on the certi- 
ficate upon request. 

: ini of R3-T8 


5S. Yhe minimum report 
required. 

6. QSL cards or GCR and full log data 

with 10 IRCs should be sent to “KARL, 

Central Box 162, Seoul, Korea.” 

The HMA and ASA awards are issued 

to any short-wave listener throughout the 

world under the same conditions. 

8. HM1 call signs indicates stations in 
Seoul. HM8 (Novice), HM9 (Portable) 
and HMO (Club) stations operated in 
Seoul are also effective for the “ASA.” 

9. If you have received any QSI cards 
from Seoul stations without any KDN 


1S 


ELECTRONICS BY RADIO 


The second unit of the “Electronics by 
Radio” course, which is entitled “Electrons 
in Motion,” will be rebroadcast on the 
four Monday evenings September 20 and 
27 and October 4 and 11. : 

This unit will take the form of a dis- 
cussion between two amateur _ stations, 
VK2AWX and VK2ATZ, between 6 p.m. 
and 6,30 p.m. on each of the Monday even- 
ings. 

The frequencies used will be 1815KC, 
3595KC and 7050KC. Full details of the 
unit may be had FREE by writing to 
“Electronics By Radio,” P.O. Box 1, 
Teralba, N.S.W. 

From inquiries made and letters of appre- 
ciation received on previous courses, these 
discussions have not only attracted a listen- 
ing audience among Youth Radio Club 
members, but also from much older mem- 
bers of the general public. : 

It appears that topical news items on 
computers and space craft, TV features and 
general terminology in use today is causing 
an iNcreasing interest to be exhibited in 
matters dealing with electronics, 

a young fry was heard to comment, 
“You’ve got to get with it, Dad.” 


VICTORIA 


The number of clubs associated with the 
Victorian Division’s Youth Radio Scheme 
activities now stands at 25. The latest school 
to join is the Essendon Grammar School 
under the guidance of Dr M. E. Plummer. 

At the Gowrie Park State School, the 
only primary school club in Australia, there 
are 28 ardent members, mainly in the fifth 
and sixth grades, who already have six 
elemen/ary certificates to their credit. 

At the Yallourn Technical College, the 
club functions at lunch times during the 
week, on Tuesday nights for new members 
and on Thursday nights for the seniors. 

Among the many projects by members 
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W.1.A. YOUTH RADIO SCHEME 


or the name of the district, write to the 
KARL enclosing one IR 


NEW VHF ANTENNA 

An American company has produced a 
“Slot-Array’”’ VHF antenna designed to op- 
erate between 134MC and 151MC. 

This array is 28.7 feet square and uses 
dual polarised slots rather than dipoles. Al- 
though well known, the manufacturer claims 
the principle has never before been used 
as an array of this size. 

The technique permits closer element 
spacing and yields a pet gain, as well as 
definite reduction of grating lobe prob- 
ems, 

Orthogonally polarised recessed slots per- 
mit independent control of both transmit 
and receive and horizontal vertical right 
and left circular polarisation. 

It is possible that a scaled-down version 
of the antenna could prove interesting for 
experiments on the UHF bands. 

The firm producing the antenna is An- 
tenna Systems Inc., Grenier Field, Manches- 
ter, N.H., U.S.A. 


MICROWAVES SPLIT GRANITE AND 
CONCRETE 


Microwaves might replace pneumatic 
drills in rock splitting and maybe destroy 
dry rot in brickwork and wood worm in 
timber. 

Tests in London by Mullard Ltd., using 
a 10KW, CW 2,450MC generator inserted 
through 18in holes into granite, produce 
cracks in three minutes. 

The technique could be also applied to 
concrete, the firm says. 

Experiments performed by the British 
Building research station cracked a concrete 
wall 5 feet square and 9 inches thick with 
two three-minute blasts from a_ tapered 
wave guide propagating 2K W. 

A 20KW, 915MC source aimed at rein- 
forced concrete caused explosions that sep- 
arated the concrete from reinforcing rods. 

The station also sees promise against dry 
rot and wood worm. 

—“Electronics.” 


is the club project, a superhetrodyne 
receiver with a most unique method of 
constructional layout. The receiver is being 
built on a sheet of plywood 6 feet by 3 feet 
with coloured wiring and all metering points 
included. 

Five members of the club recently quali- 
fied for their elementary certificates. 

At the Caulfield Grammar School, two 
elementary and two junior certificates have 
been presented to successful students. 

Should there be any member of the public 
or business houses who wish to make dona- 
tions of surplus equipment to the Victorian 
Division Youth Radio Scheme for distri- 
bution among the various or individual 
school clubs, they should contact David 
Buck, VK3ZMX, telephone (Melbourne) 
44-4195. 

Recently, a very acceptable donation was 
made by the Technical Book and Magazine 
Company, of Swanston Street, Melbourne. 


MAKE A CAREER IN ELECTRONICS 


The Department of Civil Aviation Radio 
Technicians’ Training School in Sydney is 
having an “Open Day” on Wednesday, 
September 15, between the hours of 10 
a.m. and 9 p.m. . 

There will be a sophisticated display of 
electronics equipment and principles to 
interest and attract suitable young men to 
take up a career with the department at 
the technician level in the electronics field. 

Mr Nettle, the principal, and staff of the 
Technical Training School have pleasure 
in inviting interested young men and their 
parents to visit the display. Qualified staff 
will be available if required to give further 
information. 

The students at this school include former 
members of the Youth Radio Scheme. 

The school is situated in Carrington Road, 
Marrickville, and inquiries regarding careers 
may also be made by telephoning 5045 


(Sydney). 
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y ~ AMPLIFICATION 


Cc! COMMUNICATION 
SS -—= ELECTRONICS 


te tr tar the tc te te te tc te pe te te Se He He PHONE 51-3845 


FAA DID I ©} 


636 KING STREET, NEWTOWN—51-7008 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


B.S.R. 
TRACK DECK 


EITAS/ 
"E1T/15/-_ 


4 Track, 3 Speed. Mono or Stereo. 


22/12/6 


4-TRACK. _ 3-SPEED. 

3. HEADS. 
£24/15/0 
BRADMATIC HEADS 
Latest 42 Track. Fi. 


£4/15/. Pair 


New 
Telephone ‘Amplifier 
Transistorised. 


Post 3/6. 


VERNIER DIALS 


3. INCH 20-1 RATIO 


** Post 2/. 


| TRANSISTOR POWER 


sU P P LIES 
D.C. Inp 300v. 150Ma. 
Output mae 1S¢v. Output. 


71/6 
D.C. Inpu 


roi ‘sah 200v. 


14/17/6 
ae 5000. 200Ma Out. 
plus 250v. Qutput. 


£19/17/6 


1Zv. in. 325v. out. 400 mA. 


£25/15/0 


i2y. "e 357 out. 225 mA 


25/15/0 


12v. 
12v. 


26y. 


RG 106 
AND 107 


Transistor-Ignition AMPLIFIERS PHILIPS 
HI- al oa Public Address Range Sas 
Nega' earth. 
etenia/e E RANGE 
Positive earth. WID 
£20/15/0 LIGHTWEIGHT 


State voltage and polarity. 
Post: N.S.W. 7/6; Interstate 12/6, 


STEREO PICK-UPS 


OUTPUT : ee Units. Sapphire a 16) 8 
CITIZENS BAND [former input for crystal mike ‘and| Diamond Style - £5 § 0 
27.240 Meg Fonet 1023 ick-up with electronic P.P. Cartides baer age 
10 Transistor Hegen stata: L.84 © £17/ 15/-|™4 “hemi! mati she £1 9 6 
Hi-Power. 240 30 Watt. ‘above EL34 P.P. had ad Sts ii 4 a £3 5 0 
Range to 10 miles, €25/13/- ts are ; 
; £32/10/ € h 40 Watt. As above EL34 fries Pee 
= ac 7 XS 
60 Watt. As above EL34 ee 43/18/2 NEW WIDE 
BELCON 100 Watt. As above KTS BP. || RANGE SPEAKERS 
i watt. ; ae transistor ae oo LINE, OR, VOICE en 15 ohm, Twin Cone : ie 3 
‘OvVIS oO an e Fy hae oe Ce ene er 
PiRange to “60 miles under 8/10 with bre, amp pithy A Steph for bie t2in eos 319 6 
ideal conditions. boost teeth tear! outbet £11/18/- a ae agin ay wit is : } 
£88/-/- PER PAIR 5/20. ay above .. . &32/15/- ngle ‘Tv akg dale 
B ATTERY- AC i2in Heavy Det "26° watt £7/15/ 
MITY—AMP., OPERATION P.A. REFLEX HORNS 
§ Transistor Ampilifie, 2 Watt 6 valve 6v plus 240v-10 wae /18)- WITH UNITS 
: cat | 1 tale ay pee cae Nae "B19/11/6 19 W. w at Py one Tete! Di! 5 a | 
cs sit eS%e 
fecloding  Dasinactina.. Sieerometies|7 Valve 12y pies 246-25 we 35 Wait 1§ ohm 138 0 0 
for mono, stereo, P.A. and inter- E35/ 17/6 pe BY mat these ese are ‘American ratings, 
com. wse. ivide the wattage by 2. 


INTER. COM. UNITS 


na Dotpiccdhaacwngie ||P See Poin STEREO RECORD 
2 ch 4 Station including Master HANGERS | 
Pack and Post 5/+ £10/2/6 © £10/15/ 

tin une’ Conabian teaaetacere ae Fully sinchined ena’ ee benenede) 
Pty ‘or A.C, virbatiapgs't int ARY “esbeand 9. Heavy weight pero” Ceramic cart- 
Stereo... 0b e618 9 |° rovlde “eaisy- voltage. £13/15 

BP SE Ee 2 EN Sakae a ° pee ost. N.S.W. 12/6, Interstate 17/6. 

Sd ee a 
areas, No 114 Je MORSE KEYS TAPE DECK 


£10/17 


N.S.W. 3/, Lb 1/6 


New pabneie y/ anes units As used in R., TV & H. 


Post. 
As above with buzzer. 


Feb. and March R. TV & H. eae RS romp 19/6 ao £25/15/ 
106 - Near sash ertuomaierteee at OU 2 Ty nek OS £19/-/- 
a Nor oh Sale rope test dead a op MECHANICAL FILTER 
Pickup Units £4 7 6 
WED. ANP (£39 /10/- LATEST asc grin ets cs » § For SSB Receivers, 
[hoped AA Rr EE OSL ER, 4-SPEED PLAYERS Post., N.S.W., 4/3; Interstate, 7/6.|/455 KC, peers a! u ¢ 
STEREO AMPLIFIER Pray ant ae ith eldvi7 6 
: 240V A.C, Stereo .. .. 810 0 DYNAMIC aed 
3 Watts per channel. 240 V.A.C, Battery Mono i 915 0 MICROPHONES 
Operation. 1/15/- Battery Stereo .. . 1015 0|DM -391 Hi-Imp .. e115 0 PHILIPS 
EAT, emia foregone It 20 Bier eee as 3) DISC 
SPEAKER VENTED _ |Post. N.s.w. 7/6, Interstate 12/6,)>M 305, 690 Bt ioe psagolen 
ENCLOSU Ae PIOOPL DIODE ODIOL DO LDOOOD | ry yy U vlgyhlimastetst ng £417 6) MONAURAL, CRYSTAL "HEAD 
With 8in Twin Cone Cardioid, $0 ohms £4/17/6 
pe £9/10/- iach chiara Chess wy. cgaa Mani: mecaings On eT ES STEREO. 
Amplifiers. i ONE, 918. Crystal ah EP ae eae £5/17/6 


Ni gacady Enclosures for £11 Speakers. 
w% 


Su 
11/15/- OSPRPPDOSPSODO OOOO OOOPOODE:| Post NSW. 68 Tutsittate 3/6. 
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‘ PLAYMASTER l 
| STEREO AMPLIFIERS 


| Push-Pul'. 8 Watt per Channel 
f _ Bass and Treble boost and Cut. 
i Wired and Tested. 


i £31 
1 SIGNAL INJECTOR 


| Transistorised, Fountain Pen sized 
Unit for Signal Tracer in Radio, 
' and Amplifier Service. 

{ \ 
| £2/7/6 


POST 2/6, 


GUITAR 


10-Watt, Two Channel, with Twin 
‘Cone Speaker, £25/15/-. 

14-Watt, 4 Inputs, Bass and Treble 
Boost. 2 Twin Cone Speakers. 
— £29/18/-, 

17-Watt. Four-Channel. Bass and 
‘Treble Boost. Two Twin Cone 
§ Speakers. £36/17/6. 

| 35 WATT 
‘4-Channel. Bass and Treble 


Boost. 
£52/10/- 
60-Watt, 2 Unit 
4-12in Auditorium Speakers. 


d £85/17/6 

Vibrato with foot control and 2 
{ ved contrels for frequency and 
oat §/8/- eztra on above 
i models, 


14 plus 14 WATT | 


‘§ With Reverberation, May be 

§ as 28 Waitt ice 14 Watt plus 14 
‘| Watt Reverb, 2 9 x 6 Woofer 
§ Speakers. 29x 6 


4 Twin-Cone eens as 


{ Speakers. 4 Channels, Bass 
asivdes, Boost, Foot Vibrato Control 

\ } inclu 

1, £81/15/- 


7 SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
a Input a eae and Treble 


Beam Speak- 


Jers. Perfect reproduction on 20 


£72/17/6 
PIGGY BACK 
UITAR AMPLIFIER 


| + Inputs, ‘Bass and Treble Boost. 
| Vibrato if required. £5/5/ extra. 


7“ AMPLIFICATION 


c. >! COMMUNICATION 
cid -— = ELECTRONICS 


Pe te ta Sec Seta tc Be te te te te te te te te PHONE 51-3845 


636 KING STREET, NEWTOWN-—31-7008 


ve) SRE 
COMMUNICATIONS 8 ne aia eee 


R. TV and H., January 


<{ This outstanding receiver for Ham 
+ or General use. 


Wired — Tested 


Guaranteed 


With mechanics] iter 
£20 Extra 


P.A, SPEAKERS 


$8 WwW 
Sin Units ms tH 
Projection Horas. 
18 Obm Voice Coils. 


£6/15/- 


In Double Ended Flares. 


att 
$0 Watt £42/19/- 
246 hei Aor 1ZVD operation 
£1/ 10/ extra. 


_ £12/10/- 


TRANSISTOR CAR RADI 
TRANSISTOR ci High va re ET/ sj. R. TV & H. 
pti 6v or iey Gucration ox por it STEREO 


Line Output Transformers to sult, 
17/6 extra. 


P.A. SPEAKER 
DRIVER UNITS 


voltage. Polarity and speaker size, 


29 Co-:nplete 


NEW RECORDING 


TAPE RECORDER 
MARCH-APRIL ISSUE, 1962 
Complete kit set as described 


TAPE American Rating, 30 Watts. including Collaro, Stereo 
ag ssore tae bm | ie 6 Voice Coll 16 ohm. Deck 
® ar fe aye ‘ Sp ae 

S¥in Mylar LP. 1igore Li 7i6 £10/15/- With latest Michigan Heads | 
Sain baa D.P, 117 6 1§ Watt Rating. and required modificatons. 
Tin P.V.C. alle 18 0 £7/17/6 
jin M iP re. 1245 6 RN, £90/17/6 
(eaves LP. ase as ee ee Oe re Suits Steel Cabinet to St, 

Post 2/6 per Spool. £10/1 5/- 


PDODTORODEADOLENERDUROREREUANNRONDOSNGERSURROGOOOVESUSSOONMCGRUSCDOCSEIRULINOUEODUREEEROOUEGHONSOSCCEREO NIE ESUEUSORRGHDDESCENO caus os eesuRoRseuneeNY. 


: : Cabinet Pith Tape bina sheen ie 

: WEEKEND — HOLIDAY — E VENING =| Microphones. Guaranteed. 

? DEMONSTRATIONS AT COLLAROY : o 

2 PHONE XW5986 FOR APPOINTMENT TO TEST STEREO = TAPE RECORDER 

i GUITAR AMPLIFIERS AND TELEVISION. | ae be I 

a Ae BATTERY co... |o 3 \ lol eg ¢ 
BATTERY go) |grntte ene 


£39/1 5/- 


4 TRACK 3 SPEED 
DECK WITH 10 WATT 
AMPLIFIER 


240 Voit A.C. Operation i 


3 Rate 6V, 12V TRICKLE CHARGE 
Latest B.S.R, Deck with footage 
Trickle Cha: ge Position suits all Batteries. 2V to 12V at and level Indicator. 
rate of 200 to 500 M.A. £45/15/- 
STANDARD DE LUXE ox 
2 amp. 6V, 12V. TRC £5/15/-| 1% amp. 6-127 oe ve BASI/6 
3 amp. 6V, 12V, TRC £6/12/6|3 atmp. oe ++ £8/7/6 
4 ump. 6V, 12V, TRC £7/12/6|§ SMP. eee 
S amp. 6V, 12V .. .. £7/19/6/10 amp. £13/17/6 


Rail, or Alr ‘Freight on on. 


PLAYMASTER 
BOOK SHELF UNIT 


Post., N.S.W. 7/6, Interstate 12/6, 


MULLARD FERRIER 


aeons 
To R, TV & H specifications. Pete 
Mountain Ash, le or Walnut £10/7/6 
finish. ar TV and H., July, August issue. 
Cc ompl et e a1 4 /5 / baited revs., voltage, polarity 
Neto ISTE, and new| INCLUDING DWELL. ANGLE 
nay Magnavox HESsic ter E11/12/6 
i £14/ 5/ fit Post.: N.S.W., 5/3; interstate, 7/6. 
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136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN—51-7008 


uJ 


[ oe 
t 


LEADER 
SIGNAL GENERATOR 
LSG 11 


240v A.C. Powered, 

6 Band, 120 Ke to 390 Megs. 
Provision for Crystal. 

An Ideal TV Marker Generator. 


WIDE BAND ee a 
OSCILLOSCOPE Post! NSW) Net Meterenn tag 


5 Meg. Bandwidth. Push-pull vertical te bores LA FAYETTE SIGNAL 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 

Frequency Compensated on all positions. Calibrated .02 GENERATOR 

to 600 volt. Hard-time base, 20 cycles to 75K. Latest 6 Band. 120 Ke to 260 Megs. 
American R.C.A. circuitry. Complete with probe. £13/5/0 


3-inch £49/17/6; 5-inch £55/15/- 
gee) © SERVICE STATIONS 


IGNITION ANALYSER 
: OSCILLOSCOPE “i 


Simple to operate Quick, accurate visual indication of condition, 
operation and faults in spark plugs, coil points. condenser, gap settings, RESISTANCE- 
etc. Latest American design. Will pay for itself within 1 month on 


Gavel copensing “insthactious: graphs and £5 ] / ] 5 / oo CAPACITANCE 


ole de 


220S 4000 O.P.V. 


D.C. Volts 5. 25, 125, S00, 2560. 
A.C, Volts 10, 50, 250, 1000. 
Current. 250uA, 250mA. 

Resistance 0-10K, 0.1 Meg. 


£3/19/6 Post 5/- 
C.T.330 20K.OPV 


D.C. Volts, .6. 6, 30, 120, 600, 1200, 
3000, 6600 A.C. Volts, 6, 30, 120, 
606, 1200. D.C. Current, .06-6, 69, 
600mA. Resistance. 6K. 600K, 6meg., 
60meg. D.B. minus 20 to plus 62. 
S Ranges. Specially suitable for 


transistor use. £7 19/6 post S/. 
C.T.500 20K.OPV 


D.C. Volts, 2.5, 10, 50, 250, 00, 
1000. A.C. Volts, 10, 50, 250, 500, 
16006, D.C. Current, .05, 5.50, 
S00mA. Resistance, 12K, 120K; 
l.2meg., 12meg. D.B, minus 20 to 
plus 62. 


£6/12/6 Post §/. 
S.E.550 100K.OPV 


D.C. Volts, .S, 2.5, 10, 50, 250, 500, 
1000. A.C. Volts. 2.5, 10. 50, 250, 
1000 D.C, Current, 10uA, 2.5, 25, 
250mA, 10 amps. Resistance, 2K 
200K, 2M, 20M. D.B. minus 20 to 
plus 62. : 


£1 0/7/6 Post, 7/6, 


icati included. Bridge and Analyser 
fuk Seite Se : Capacity 20 pfd to 2,000 mfd. 


Resistance 2 ohm to 200 megs. 
PLAYMASTER Also tests power, factor, leakage. 
impedance, transformer ratio, insula- 
tion resistance ; 
110 ; to 200 megs. ut 600V. 


Indications by eye and meter 


STEREO ERR O28 ie 
TAPE AMPLIFIER TEE 


Tape, Amplifier. May issue, Complete, Stereo Tape. Amplifier. 3 watts 
per channel. 


KIT SET __ £80 WIRED & TESTED £90 


To suit Brenel. BSR, Collaro or Truvox 3-head decks. Decks avail- 
able if required, 
12 watts per channel. Equal to 101 amplifier. Wired and tested. Only 


Riss Sic ae? 


P.T.34 1000.0PV 


D.C. Volts, 0, 19, 50, 250, $00, 
1,000, 
A.C. Volts. 0, 10. $0, 280, 500, 
M.A. 1-100-500 RESISTANCE, 


£2/12/6 Post 5/. 
200H. 20K.OPV 


D.C.. Volts, 5, 25, 50, 250, 500, 


2500. A.C. Volts, 10. $0, 100, S00, £100 
000. .C, urrent, uA, 2.5, | The Complete 110 Tape Recorder in Cabinet with 4 Speakers. as in T 
ZS Om A cee sustance. | 6K, 600K. | Bookshelf Units. B.S.R. 4 track. 3 head. 3-specd deck, 12 Watte per .E.22 


Capacitance. 2 D.B. Ranges. 


£5/5/- Post, 5/, 


ALL PRICES NET, INC. S./TAX. 


channel, 2 Mikes. ars 60/0/0". tested. Guaranteed, AU D I fe) G ENER ATOR 


Sine and Square Wave, 
20 Cycles to 200 KC. 4 Bands. 


P AN EL METE RS Frequency Are plus/ minus 


G D @) {  messinivewanmntiougaiase S 60 Cycles to 150 K.C. 
e C) e 1a) , ie) : Output impedance 5,000 ohm. 


Output volts. 0 to 7. 
£22/2/6 
T.E. 18 LA FAYETTE—8 Bands, 
360Ke to 220 Megs. 240V A.C. 


operation. eae 2 
V.T.V.M. £19/15/- EDGE TYPE 
-M. 81. ° . 
a ppabees CAC, ) Covered: Mew. Hearted : srl re Rox 1 mA, Scaled. S. Meter. Stereo . Aye 


D.C.V. 0, 1.5, Ey 15, 50, 150, 500, 


500. 
A.C.V, 0, 1.5, 5, 15, 50, 150, 500, 
1.500 R.M.S. 

A.C.V. P. to P. 0, 1.4, 4, 14, 40, 
140, 400, 1,400, 4,000. 


Operation; _ Modulated Calibration, Balance. Tuning. es = 
accuracy 2 p.c, £1 /5/ 


Bis) | Mottaty TAM |__ VALVE TESTER 


te D.M. 811.—Fully transistorised. Tests all valves. diodes, rectifiers. 
eps i. oo Nets Pepa Latest tunnel diode system, 6 Band. UNITS checking filaments, shorts. Merit on 
f 1. “" | 3 Megs. to 260 Meg. Battery | patest P series in Barrel| direct reading. Good-bad meter. 
£21 /5/- operation. 50 mmA. 200 mmA. ImA, 10 mA Complete with tube chart, 
Post 16/. 500mA, 1 Amp, 10 Amp. ISV, £13 7! 6 
H.V. Probe to 30 KV, £€4/2/6. £25/15/- 13/7/ 
T.M.K. Units, £26/15/- Post: N.S.W. 5/-. Interstate 7/6. | 59V- From £1/10/- Post. N.S.W. 7/6, Interstate 12 6 
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In a recent “Short Wave Listeners’ 
Corner” program from the BBC, Gordon 
' Rankin, Assistant to the Chief "Engineer, 
External Broadcasting, supplied the follow- 
ing details on the relay stations, in response 
Eto. eaueions forwarded by the writer. 
- e new Monrovia,. the West African 
ay base, operates on 9555KC at a power 
of 10K W, and is located at Painsville, east 
of Monrovia. The transmitter feeds four 
P horizontal dipoles stacked two over two and 
; backed by reflectors spaced a quarter wave- 
length away. The aerial gain gives about 
; 100KW ERP in an easterly direction. Two 
; daily transmissions are. broadcast at present. 

The first, 0500-0800, is mainly in English, 

but uses French at 0515 and Hausa at 

0545. The second period, 1600-2245GMT, 

‘again uses English, except for an hour of 
; French at 1830 and two quarter hour periods 

in at Hausa 1930 and 2100GMT. 

4 The Ascension Island station is still under 
construction and the commencing date is 
- difficult to predict. However, four 250K W 
_transmilters are being installed and, if all 
goes well, tests should be commenced in 
about a year. 

The four transmitters will be capable of 
operation on all short wave bands, and the 
main transmissions will be in an east/west 
direction. The station plans to conduct tests 
on two freauencies, 15310KC 0900-1300 and 
ke from 1415 to 2245GMT. 


NEPAL ON 4600KC 

Radio Nepal, broadcasting from Kath- 
-mandu, has been received on one of its 
two frequencies used for relays of the home 
program. The station uses 4600KC and 
“710SKC and the former has been heard 
_ to sign off at 1520 hours GMT. The station 
is on. the air with SKW on both fre- 
" quencies, but expects to increase this to 
100K W ‘shortly. The schedule is 0220-0420, 
- 0720-0820 and 1320-1520. Nepal time is 
5 hours 20 minutes ahead of GMT, which 
# the reason for the odd times of trans- 
_ Mission, The station is now verifying recep- 
tion reports of Radio Nepal, which should 
be addressed to the Superintending Engi- 
‘neer, Department of Broadcasting, Singha 
_ Durbar, Kathmandu, Nepal. 


i KABUL USING 4785KC 
_ Radio Afghanistan has made a_ slight 
frequency move in the 60M band to 
4785KC, and is heard with an English 
_ program at 1400-1430. The station states 
when closing that the transmissions for 
_ foreign listeners commence at 1000GMT 
on 9635KC, with English at 1030 and 
_1100GMT, and at 1400GMT on 4785KC 
with English. This frequency is in service 
to 1758, with Russian at 1730. The station 
opens on 15225KC in German for Europe 
at this time. Signals are good on 4785KC, 
and the station makes a request for reports, 
comments and suggestions from listeners 
to be sent to Radio Afghanistan, Kabul, 
Afghanistan, and verifies with a postcard, 
| “usually by registered airmail. 


RADIO NEDERLANDS 


_ Transmissions to Australia and New Zea- 
Jand from Radio Nederlands in Hilversum, 


ELECTRONICS Australia, September, 


ee ae ee ee ee 


BBC EXPANDS RELAY FACILITIES — 


Expansion of the BBC relay bases was described in a recent transmission 
_ from em with particular details on the Liberia and Ascension 
Island stations. 


Holland, are expected to be altered, and 
will result in almost continuous 
missions in Dutch and English alternatively. 
The plan suggests that Dutch be carried 
weekdays 0600-0720, English 0730-0850, 
then Dutch 0900-1020GMY, but the com- 
plete details have not been announced. The 
present schedule, listed below, would use 
the same frequencies, when this new trans- 
mission time is adopted. 


Edward Startz,; 
genial 
compere of 
the “Happy 
Station” 
program 
from 
Hilversum, 
Holland. 


Weekdays. English programs. 

0700-0750 9715, 602SKC. 

1400-1450 15425, 9625, 6020. 

2000-2050 15290 (Bonaire), 11950, 9590, 
6020. 

2100-2150 15425, 11730. 

0130-0220 9590 (Bonaire). 


HAPPY STATION, Sundays only. 
0600-0720 9715, 6025. 
0730-0850 9715, 6020. 
1030-1150 9715, 6020, 5980. 
1400-1520 15425, 9625, 6020. 
1530-1650 15425, 21570. 
1900-2020 11950, 11730. 
2030-2150 11950, 9715, 6020. 
2200-2320 15425, 11800. 
2330-0020 800 (Bonaire), 6020. 


Monday. 
0040-0130 800 (Bonaire). 


WORLD’S RADIO-TV SETS 
Recent figures issued by the United 
States Information Agency shows that the 
United States has about half the world’s 
radio and television sets. The latest figures 
show 162 million television receivers, and 
over 500 million radio receivers in the 
world. The United States has over 60- 
million televisién sets, followed by Japan 
with 13 million, The USA has some 228- 
million radio receivers and, by comparison, 
the Soviet Union has some 7. million tele- 

vision and 44 million radio receivers. 


SUNSPOT COUNT RISES 

The gradual rise in the monthly sunspot 
count, as issued by the Zurich Observatory 
in Switzerland, shows that predictions of 
the increasing use of high frequencies this 
summer are certain to become a reality. 
The present 11-year cycle reached its iowest 
point earlier this year, the decline taking 
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_ takes only four years. 


trans- 


‘housing which 


seven years, but the increase is rapid and 


This sunspot count has a bearing on the 
use of high frequency bands for short- 
wave transmission and over the past months 


the count has been: June, 15; July, 19, 
and the predictions are: for August, 21; 
September, 23; October, 25; November, 27; 
and December, 30. 
OUR LISTENING POST 
Several readers have asked about the 
listening post we operate, its layout, and 


the receivers and other equipment which 
enables us to hear the stations reported on 
these pages, and which in turn enables 
many of you to add our loggings to your 
log book. 

It should be pointed out that our listen- 
ing post is a little more elaborate than 
most. Being professional listeners, we have 
many extra items of equipment, but, over- 
all, the reception differs little from that 
possible on your own receiver. Our listening 
post is not a fully equipped monitoring 
station like those operated by the BBC, 
ABC or NZBC, but combines the hobby 
of short-wave listening with monitoring of 
overseas broadcasters. We employ six receiv- 
ers, three tape recorders, and aerials that 
cover a city block. With these we can 
give a picture of reception in Invercargill 
for presentation both over Radio New 
Zealand and in these pages. Nowhere in 
the world would it be possible to enjoy 
world-wide reception on both the broadcast 
band, as well as on short wave, but some 
$000 verifications, 1800 on broadcast band, 
from 206 countries is proof enough that 
this is possible. 

The equipment consists of a wooden 
has room for two com- 
munication receivers and three recorders 
placed one above the other. These are a 
new National NC-140 and a Hallicrafters 
communication receiver, and three tape 
recorders, two 3 speed and one transis- 
torised two speed. Two more receivers in 
an adjacent panel are both Philips models, 
one mains and one transistorised to be 
used in the event of power failure. At the 
bedside is an Eddystone 840A and EKCO 
7 valve. 

All this equipment is fed into a panel of 
seven switches, marked in braille for quick 
and easy action when necessary, and so 
arranged that any one receiver can be 
fed to any one recorder, and likewise any 
of the four aerials can be switched into 
any receiver. The aerials consist of a 40ft 
mast in the form of a “Y” and from this 
mast the three long aerials reach across the 
city block. Long wire beveridge aerials are 
beamed on North America, Europe and 
Africa and, using these aerials on the 
broadcast band, it is possible to discri- 
minate against New Zealand and Australian 
stations in order to listen to North Ameri- 
can signals using the same frequencies. 


LATIN AMERICAN NEWS 

Continued good reception of the Latin 
American stations is being obtained in the 
period from 1000GMT onwards in the 60 
and 49M bands. This information includes 
items from our own reception and from 
readers. 

4750KC HCBK2, “Radio El Mundo” 
Ecuador, has musical identification at 1040 
and 10SOGMT. Opens much earlier now 
than previously. 

4795 CP73 Radio Nuevo America, Boli- 
via. Good, with marching music, and 
popular numbers; station announcement at 
1140GMT, . 

4870 Y¥iiKP Radio Tropical, 
Noted with news in Spanish 1025. 

6115 ONX4H Radio Mundial, Peru. 
Noted at 1245 with orchestral program. 
News in Spanish at 1300. 

6160 HJKJ Radio Nuevo Granda, Bogota, 
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Caracas. 


EVERYTHING FOR THE HI-FI ENTHUSIASTS 


INSTROL-PLAYMASTER INSTROL-PLAYMASTER 
No. 108 STEREOGRAM Unit No. 4 STEREO 
| | AMPLIFIER 


A_ fine basic 9 watt per channel stereo am- 
plificr, described “R.TV & H.” May 1962. 
High performance at moderate cost. 


Price 
KIT OF PARTS .. .. 1... .. £36 10 0 
Built and Tested .. 2. .. £146 18 «0 


| 


INSTROL-PLAYMASTER 
No. 106 AMPLIFIER with 
TUNER A truly remarkable © stereogram — described 


Originally described “R.TVY & H."" December “R.TV & H.” October 1964. 


1963, this outsianding design is «a combina- Price é 4 
tion of Unit No. 4. a 9 watts per channel am- KITS ORGPART Soc aie asi Oe oe .. 18 8 
plifier, and Program Source Tuner. Built and Tested ., re eee. 5S '@ 


We recommend the Bookshelf System with the 
108 ,or our No, 700 Cabinet with built-in 
speakers. 


TRANSISTORISED 
IGNITION 


Price 
KIT OF PARTS .. .. .. .. #48 53 0 
Built and Tested .. .. .. .. £58 13 6 


AH parts available 
to construct the 
Transistorised Igni- 
tion System C'R. 
TV & H.” March, 
1964). 

Price: Complete 
Kit, including coil, 
£ 16/8/6. ROFO 
Ignition Coil only, 
£38/7/. 


AKG STEREO 
HEADPHONES 


Amazing, feather light 
(only 402), May be 
worn comfortably for 
hours, Freq. Resp. 30 
to 20.000 c.p.s. flat, with total harmonic dis- 
tortion less than | p.c. Will suit any type of 
amplifier. 
£9/18/6 (plus S/ postage) 


INSTROL-PLAYMASTER 
PROGRAM SOURCE TUNER 


A wide range tuner with excellent tonal qual- 
ity, “R.TV. and H.” design April 1961. This 
is a matching tuner for Unit No, 4 Amplifier 
yet is suitable for use with most modern 


amplifiers. Plus $/ postage. Write ; 3 
; ; ; » phone or call for full details of any 
Price: KIT OF PARTS .. .. .. £16 18 © baldeasiy aia ener 


— BROADWAY ELECTRONICS PTY. LTD. 
ES. & A BANK BUILDING, CNR. BROADWAY @ CITY RD. SYDNEY 


aie (Opp. Grace Bros.) 
‘Phone: 211-4224: 211-4244, 211-4213 


Demonstrable Facts 


How many times have you wished there were some way you — 
could impress another favorably—get across to him or her 
your ideas? That thoughts can be transmitted, received, and 
understood by others is now scientifically demonstrable. 
The tales of miraculous accomplishments of mind by the 
ancients are now known to be fact—not fable. The method 
whereby these things can be intentionally, not accidentally, 
accomplished has been a_ secret long cherished by the 
Rosicrucians—one of the schools of ancient wisdom existing 
throughout the world, To thousands everywhere, for centuries, 
the Rosicrucians have privately taught this nearly-lost art of 
Ee the practical use of mind power. 


a : a & Pa P ee LO : fe Naat 2 
. =f A i iY ei . . 
TH OUG TSH AVE Wi N GS This FREE Book Points Out the Way 
The Rosicrucians (not a religious organization) invite you to 
You CG; an Influence Others explore the powers of your mind. Their sensible suggestions 
have caused intelligent men and women to soar to new heights 
° 5 Fi of accomplishment. They will show you how to use your 
With y our E hinkin | natural forces and talents to do things you now think are 
g : beyond your eel Use the coupon below and send for a 
7 : a ho copy of the fascinating free book, “The Mastery of Life,” 
Jerson satel i a tomy with sous itt ie etch Which exlain how you may recelve ths unigue wisdor ad 
Observe him gradually become restless and finally turn and ec Le tae oh hee y y re 
look in your direction. Simple—yet it is a positive demonstra- Address: Scribe E.G.J. 
tion that thought generates a mental energy which can be 3 
projected from your mind to the consciousness of another. Th 
Do you realize how much of your success and happiness in e€ 


life depends upon your influencing others? Is it not important 


a 4 
f i 


te 


ve 


to you to have others understand your point of view—to ’ (AMORG) 
be receptive to your proposals? ‘ 54 Customs St., AUCKLAND, N.Z, 

} Scribe E.G.J. i] 
The Rosicrucians (AMORC) Names ee 2 
[54 ‘Customs St. AUCKLAND, N.Z | 

i Kindiy send me a free copy of the book, “The Mastery of Life.” Address cnt sects gl eS en coe 
I am interested in learning how [ may receive instructions about | 


the full use of my natural powers, 
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mmbia. Heard with fair signals at 1200 
d 1230. 7 


READERS REPORT 

DELHI has been ‘noted on 6130KC at 
1125GMT, with a session of weather in- 
rmation for listeners in the Delhi area. 
1130 the station has a bulletin in 
slish, of news of Indian affairs, and at 
35GMT the program reverts to a local 
guage. Signals are good on this channel 
cording to N.S.W. reader, Steve Thurlow 
Cabramatta. nh 
SINGAPORE’s Chinese network is now 
. two short-wave frequencies, 5990 and 
35KC, according to Singapore reader 
ennis Goh. The Chinese network from 
ngapore is on the air from 2230 to 
O0GMT 


3 ‘ 

MAURITIUS is reported at good level on 
SOKC from 1745GMT to 1830. The 
‘ogram is in English and French, and one 
sluded a session of request music for 
rces serving in Aden. The BBC news is 
This report is from Evan 
lurray, RNZAF, Wellington, N.Z. 


. Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver- 
cargill, N.Z. All times are in GMT, add 
8 hours for Perth, 10 hours for Sydney, 
and 12 hours for Wellington time. All 
frequencies are in kilocycles, 


GHANA SCHEDULE 

Radio Ghana in Accara has increased 
overseas services extensively over the 
sast few weeks with a number of New 
transmissions on new frequencies. The 
ansmissions, which are still on_a_test 
sis, are, in English, at 0300-0345GMT on 
30KC:. 0330-0430 6110: 0430-0515, 
00-0645 on 9760; 0645-0730 and 2045- 
15 on 9545; and 1500-1545 on 17910 
d etn In French at 1900-1945 on 
45KC., 


ORU-BRUSSELS 

An extension of the programs from 
adio Brussels has been announced, and 
the Belgium station now carries its programs 
French, Flemish and some Congolese 
ialects. : 

- 1000-1200GMT 15335, 17870, 21510KC. 
~ 1215-1300 11895, 17750, 17860. 

- 1600-1715 9515, 9745 17860. 

~ 1715-1830 9745. 

_ 1730-1815 9515, 17860. | 

- 1830-2100 9515, 9745 and from 1900 
on 17860. 

3 2115-2300 9615, 9745, 11885. 

~ 2315-0100 6175, 9745, 11885. 


' PAPUA-NEW GUINEA STATIONS . 

Some months ago we listed all the pro- 
jected stations to be put into operation by 
e Australian Administration in Papua- 
lew Guinea. The stations now issue a 
iding verification card, which shows a 
ap of the area and the location of each 
ation, as well as details on call, location 
and schedule of each station. 


aru 0800-1100 3304, VL9CG Goroka 
800-1100 2410. 


NEW FREQUENCIES FOR TIRANA 

Two new channels are now in use by 
dio Tirana, Albania, in their transmis- 
ons in English, and this language has 


wo frequencies in use are Mew ones, 
00 and. 7265KC. The transmission 0000- 
is on 7265KC, the others at 0630- 


000 and 2200 gives excellent reception, 
‘the 9700KC frequency is poor due to 
Peot. the channel by several other 


ow been increased to four a day. The | 


2000-2030 and 2200-2230 are on]: 
7265 and 9700KC, The new 7265KC 


[FLASHES FROM EVERYWHERE] 


ROME transmissions from RAI, b;oad- 
casts in English to North America 0100- 
0120 on 9630, 11905KC; Egypt 1235-1255 
on 6010, 9630, 11905; Great Britain 
2115-2135 on 9575, 11905; Near East 
1200-1230 on 9710, 11905; and for Aus- 
tralia and New Zealand at 0900 on 
11905 and 15330KC. 

GREECE from Athens, is using 11720KC 
from 1630 to 2100GMI, when the trans- 

‘missions are in Greek. This transmission 
causes some inte:fecence to Radio Canada 


also using 11720KC at this time with its . 


services to Africa and Europe to sign off 
2150GMT. 

ARGENTINA station RNE_ in Buenos 
Aires, Radiodifussion Argentina Exterior, 
broadcasts to Europe on 9690KC, as well 
as 11710 and 11780KC. Spanish 1900- 
2010, English 2010-2020, and 2300-2400, 
German 2020-2100 and Italian 2100- 
260, German 2200-2300, 

CANADIAN station CBNX in St. Johns, 
Newfoundland, has changed its cal sign 
as has also the CBC station in Vancouver. 
The St. Johns station using 6160KC is 
now CKZN, while the Vancouver relay 
is now CKZU. lt seems the idea is to use 
the last letter of the medium wave station 
in the short wave call, ie., CBN New- 
foundiand relayed by CKZN, and CBU 
Vancouver relayed by CKZU. 

BUCHAREST in Rumania has issued six 
new verification cards and is seeking re- 
ports from listeners. Each report should 
be numbered and when six reports have 
been verified the listener will then have 
this new set of verification cards. The 
station plans to offer prizes to listeners, 
who get the complete set by the end of 
this year. 

SWIZERLAND has made a_ frequency 

. move in its service to Asia from 1315- 
1445GMT, the old outlet on 15255KC 
being replaced by 11775KC. This new 
frequency should give better reception in 
the Asian area, as the old frequency was 
subject to interference from nearby 
stations. 

ALGERIA with the French program of 
Radio Algiers is on the air 0630-0830 on 
6080, 6050KC; 1200-1730 on 11735, 
15225; and from 1700-2200 on 6080, 6050. 
News is at 0730, 1200, 1300, 1900, 2000 
and 2100GMT, according to the Swiss 
DX Session. ; 

ECUADOR station HCJB in Quito has its 
service to Europe with a program in 
Swedish at 1800 on 15120, 17850; French 
at 1830; English at 1845 to 2030; then 
further programs in Swedish 15105 and 
17890KC. 

MOROCCO in Rabat is on the air for 


Special Prices 


SURE BRI 


PICTURE T 
| YEAR WARRANTY .. .. 


2 YEAR WARRANTY .. .. £10 
PLUS OLD TUBE 


ALL TYPES EXCEPT BONDED AND 27 INCH 


These Tubes have on ali NEW GUN | 
(Cathode, Heater, Base, Etc.) 


All Duds must be under Vacuum and Scratch free. 
When ordering by mail add freight. 
DISTRIBUTORS WANTED. 


TE PICTURE TUBES 


198 PACIFIC HIGHWAY, CROW’S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. 


West Africa from 1830-1930 on 15408 


15110KC; from 1930-2330 on 11735, 
15408KC. The languages are Arabic 
1830-2030, English 2030-2130, French 


2130-2230 and Arabic 2230-2330. 

SWITZERLAND station Radio Inter Red 
Cross is scheduled for further tests on 
September 20, 22 and 24, and November 
22, 24 and 26. The programs are in six 
languages of 10 minutes and are on the 
air four times each day, 0600-0700, 1130- 
1230, 1500-1600 and 2100-2200. The fre- 
quency is 7210KC. English is heard 30 
minutes after the commencement of the 
transmission. Reception reports should be 
sent to Swiss Broadcasting Corporation, 
Box 3000, Berne 16, Switzerland. 

MALAWI Broadcasting Corporation on 
3380KC has been heard closing at 2200 
or 2215GMT after a program in Eng- 
lish. The station has late night news and 
an epilogue before closing wiih the Mal- 
awi National anthem, according to Rex 
Gillett of Adelaide South Australia. 

GHANA is using the new channel of 
4980KC and has been heard to 2200GMT 
with the Ghana anthem, and also on 
4915KC and 3366KC, This program is in 
English. The latter two channels also 
close at 2200GMT with the Ghana 
anthem, according to Rex Gillett. 


(Continued overleaf) 


GET YOUR 
AMATEUR LICENCE 


At present there are some vacancies in 
the A.O.C.P, Classes conducted by the | 
N.S.W. Division of the Wireless Institute 
7 of Australia. 

Anyone wishing to sit for next Jan- 
uary’s A.O.C.P. examination, and re- | 
quiring some brushing up of an existing 
knowledge of radio, should contact the 
Class Supervisor at the Wireless Insti- 
tute Centre on Monday and Wednesday 
evenings, between 6.30 and 9 p.m. 

The next full course will be held 

from February-to December, 1966. 

The Fee for the remaining term of 

this year is £7/7/. 

In addition to the above, a Correspondence 
i Course is available. Address inquiries to the 
4 Class Supervisor. 


WIRELESS INSTITUTE CENTRE 


14 ATCHISON STREET, 
CROW'S NEST, 


UBES 
£7 


to the Trade. 


PHONE 92-7743 
135. 


TuporR RabDIo 


L. E. CHAPMAN 
ESTABLISHED 1940 


103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 


TV CABINETS TO CLEAR 


Ideal for speaker enclosure, £2 each 
Transistor transformers, large 10 0 


Transistor miniature speaker and 
drive transformer, pair 10 6 
TV safety glass £115 0 
2 and 3 gang Condensers 16 6 


Garrard plug-in Stereo hds. £2 0 @ 


TV masks, 17,21 or 23 inch 15 0 

POTS 15K, 50M, 1 meg., 4 meg., 
0.25, 200M.1in., 50,000 switch, 
SOK, 20,000. 


2 


POTS LOOK ge ee eter eee 5/ eac 
POTS switch, 10K, 25.000, 4 meg., 
1 meg., 100K log ...... 7/6 each 
POUS. lv-megiaipangia 39-4 12/6 
10,000 §/ 
POTS Concentric dual, 0.25, 0.25, 
0.1 meg., 2.500, 10.000, 0.1 meg., 
SULCOO 0 niaine cameras §/- each 
TV Power transformers ideal for 
Amplifiers 300 mil 225 a side .. £4 
Silicon Diodes 210 ...... 7/6 each 


SPEAKER J RANSEORMERS 307 
NON MHTN o c BER oh ere 
Larger size .. 


SPEAKERS 
MSP 20928 12 PQ 
Rola 5 x 4 3a 15 ohm 
Rola 4 x 3 10 15a 27 ohm £1 9 


£615 0 

0 

0 

MSP 33 inch £1 0 0 
0 

0 

0 


fie55 


MSP 8 inch twin cone 15 


ohm 15 
MSP 6 x 9 twin cone 15 

ohm £2 15 
MSP 12 inch twin cone 

15 ohm £3 15 


MS.BOy X)573;81000m: 


Rola 5B 3 ohm £1 0 0 
Mini Cable 4 strand shielded, lots 
of uses including Microphone 

Cable 1/- yard 
Radio knobs push on §/- doz. 
Miniature valve sockets 7 and 9 
pin ‘1/- each 
Octal 1/- each 
5 pin large 1/- each 
National power transformers 40 mil. 
225 a side £1 5 0 


TV picture tubes Philips 23 inch new, 

not regunned, with your dud £10 
Philips 1F 455KC 7/6 each 
Aerial and Oscillator R.S.C. 5/- each 


STEREO AMPLIFIER KITSETS 


Every component including speakers 
5 watt per channel 
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£13/10/0 | 


£1/17/6 Each 
RONETTE TURNOVER PICK- UPS, _ADJSTABLE STYLUS PRESSURE 


PHONE 51-1011 


DYNAMIC MICROPHONE 


Good quality. £4/15/- each. 


Record changers, 
6 clear. 


“Collaro,” 78-speed. 


£1/10/. 


STEREO AMPLIFIER 
KIT SETS 


TU 10 3.5 watt per chanel, £12. 
TUIt including outlets for micro- 
phone and tape recorder, £14. 

TU 12.5 watt per channel, £13/10/-. 
All kit sets include speaker and every 
other component including valves. 
Pots 250K, 5/- each. 

Microphones, good quality ceramic, 
£2/5/- each. 


Amplifier kit set 5 watt complete £11. 
Transistor ear plugs 3 for 10/ 


Scope aoe iron Standard 4§/ 
mini scope 43/3. Scope delux 49/10, 
Vibra-scope 28/. National scope 
transformer 54/, 

Ferguson Transformers 10 watt 


ohm multi-tap wattage, £1. 
TV ‘Transtormtgrs voltage doubler £4 


15 


TV AERIALS 
All types £1/15/0 to £10. 


using 1600KC. The 
the air from 0900 to 1400GMT, and uses 


PHILIPPINES—Reception of the 
Manila station DZCH has been possible 


new 


on 


recent Monday mornings in New Zealand 


with the earlier closin ‘ 2 
anila station is 


of 3NE Wangaratta 


on 


10KW on 1600KC. It can be heard only 


on Sunday from 1300-1400GMT when the 
frequency is clear due to the earlier closing 
of 3NE on Sunday evening in Australia. The 


station is operated by the National Council 
of Churches in the Philippines and also 
operates on DZCH-FM and requests reports 
from listeners to P.O. Box 4148, Manila. 
Our listening reveals that gospel music is 
heard to 1345 and then a Voice of America 


transcription program to as late 


as 


1415GMT, when the station closes its trans- 


mission. 
AUSTRALIA, 


The reception of the 20-odd 


all-night Australian stations is not uncom- 
mon in Australia and New Zealand, but in 
the mail has come news from a reader in 
Singapore of the good reception of these 
stations in this area. Dennis Goh of Singa- 
pore reports reception of most of the 


stations at 1830GMT which is 2 a.m. 


in 


Singapore. 5DN Adelaide 970 one of the 
best signals, while 2YA Wellington, N.Z., 
on 570KC also provides good reception. 
Dennis also reports a station from Lourenco 
Marques in Mozambique on 1330KC which 
he has not yet identified, as well as many 
Japanese, Indian and Malaysian stations. 


THAILAND—Verification from Radio 20 in 


Bangkok, Thailand, gives details on this 
teresting station wh’ch 


in-| 


has been operating 


for several years on 1520KC, but seems 


reluctant to verify reception reports. 


Our 


airmail verification from the station gives 
the address as,. Radio 20, P.O. Box 2129, 


Bangkok, Thailand. The letter states that 


‘the 


station is on the air for experimental broad- 


casting of news and music, and that 


its 


main purpose is to inform listeners inside 
and outside the country of what is going on 
in the world. It is the station’s belief that 
well informed public makes good citizens, 
and the station endeavours to foster good 
relations with neighbours, and other mem- 


bers of the world community. 


To fulfil. 


this purpose broadcasts in many languages 


are carried. 
cial. 


The | station 


The station is non-commer- 


is on the air 2300-0300, 


0400-0800, 0930- 1700 GMT. Special pro- 
grams include news in English 2330, 1500, 
in Chinese 1115, Cambodian 1130, local 
north-east dialect 1145, Malaysian 1150 and 
French at 1155GMT. Bangkok time is seven 
hours ahead of GMT. The station requests - 
pus reports to be sent to Radio Station 


, P.O. Box 2129, Bangkok, Thailand, 
ee ab expansion of the 


All 


India Radio domestic services on the broad- 
cast band continues to be noted, with new 
stations coming into operation each month. 


We list below the recent additions to 


the 


broadcast band of AIR as well as some 


other changes which have been made. 


730 

800 
1090 
1130 
1160 
1180 
1200 
1200 
1230 
1390 
1390 
1460 
1490 
1570 


AIR Gauhati, now 10K W. 
AIR Bhabravati. 20K W;, 
AIR calicut B. iKW. 


AIR Dharwar B. 1K W. 
AIR Jabalpur. 50K W. 
AIR Brophal B. 1K W. 
AIR Tirunelveli. 20K W. 
AIR Chandigarh. 1K W. 
AIR Imphal. 

AIR Gwalior. 

AIR. Jeypore. 

AIR Srinagar C. 

AIR Delhi D. 


: 680KC AIR Calicut (formerly Kozhikode . 


AIR Cuddapah. (Ex-1190KC) 20KW. 


AIR _ regional stations mainly sign off ee 


1705, Saturday 1735, while the cultural 
gram sign-off is irregular and earlier. 
of the stations carry English news 
1530GMT. 


ae 
at 
i 
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TECHNICAL BOOKS 


AND PUBLICATIONS 


625-LINE 
TELEVISION RECEIVERS, by 
Gordon J. King. Soft cover, 54 by 
84 inches, rtd pages with circuit dia- 


: 

a grams. Published by Norman Price 
| (Publishers) Ltd., 

‘sg 


_DUAL-STANDARD AND 


London. Australian 
price 15/ plus 1/ post and package. 
Fortunately, the Australian technician has 
not had to battle with two television 
standards like his English counterpart. For 
this reason the information on _  dual- 
standards has little interest to the local 
technician. However, some of the details 
regarding 625-line circuitry are given in 
‘simple language and may be beneficial to 
students. Also some of the UHF circuitry 
may be worth some study with an eye to 
_ possible UHF transmissions sometime in the 
future. ‘ 
: For the technically minded who like to 
_ study conditions in other parts of the world 
the circuitry used in a_dual-standard TV 
receiver could prove quite interesting. The 
_ two standards used are so widely separated 
that it is a credit to the English designers 
that compatible receivers can be produced. 
As pointed out by the author, there has 
been no indication as to the time when 
 405-line transmissions will cease, so it. lcoks 
like England will have their dual-standard 
system for some time to come. f 
_ A well written handbook, but of restricted 
use in Australia. Our review copy from 
Technical Book and Magazine Ccmvany 
Pty. Ltd., 295-299 Swanston Street, Mel- 
_ bourne. (K.W.) 


: a 


DESIGN AND CONSTRUCTION OF 
TRANSISTOR SUPERHETS, by R. H. 
Warring. Cloth covers, Siin x 8iin, 
101 pages, many circuits and diagrams. 
Published by Museum Press Ltd., Lon- 
don. Price in Australia 26/6 plus 1/6 
post and packing where applicable. — 
_ The author of this little book has to his 
credit a previous volume entitled “Instruc- 
tions to Radio Constructors” and, as with 
the latter, the present book is aimed at the 
home constructor. Frankly practical, 
SE eformal it does give brief theory and design 


ye os 
Ser et eer eee 


information where it is required, the book 
is intended for the constructor who wants 
‘to progress from crystal and regenerative 
“receivers to superhets. 

_ The first chapter revises radio funda- 
-mentals, dealing initially with frequency and 
modulation and progressing through simple 
-R.F. selection and detection to the opera- 
‘tion of a superhet receiver. This is fol- 
_lowed by a chapter which deals briefly but 
carefully with transistor construction and 
operation. Here again, although the dis- 
cussion is good as far as it goes, the treat- 
“Ment is best regarded as suitable for re- 
vision rather than for one’s first introduc- 
_tion to the transistor. { 

__ The third chapter deals with printed wir- 
ing boards and the techniques associated 
with designing and making them. It should 
be noted, perhaps, that the chapter head- 
‘ing is “Printed Circuits.” This is an error, 
despite the popularity of the name; printed 
circuits are those having etched resistors, 
inductors and capacitors. \ 

. In the fifth chapter the author again 
deals with printed wiring boards but, in this 
case, from the point. of view of the con- 
Structor. Details are given regarding the 
‘correct way of wiring in components, use 
of heat sinks, and the somewhat more 
tricky technique of removing a component 
without wrecking it. 

With chapter five the discussion of super- 
het receiver construction commences, and 
dealth with in turn are aerial coils, RF 
‘Stages and transistors, tracking oscillators, 

F stages, neutralisation, and detection using 


both diodes and transistors. In chapters 
six and seven the discussion continues with 
illustrative examples taken from designs pub- 
lished by transistor manufacturers and kit 


“suppliers (all English, but most parts would 


be available out here now). 

A moderate amount of constructional in- 
formation is given in. these chapters, al- 
though a good deal less than readers would 
find in articles in “Electronics Australia.” 
Parts lists are supplied. 

The eighth and final chapter discusses 
testing and alignment techniques. The 
material given here would be useful from 
a general servicing viewpoint, being of 
general reference to transistor receivers and 
equipment rather than specifically for the 
receiver designs given earlier. 

To sum up then, a well-written little book 
which would be a good choice for those re- 
quiring a little help in making the transi- 
tion from regenerative sets to superhets. 
Also for those who would like to build a 
small transistor superhet as a means of 
becoming more familiar with transistors and 
their operation. 

Our copy was an advance proof having 
paper covers and various typographical 
omissions. It: came from the Technical 
Book and Magazine Co. Pty. Ltd., 295-299 
Swanston Street, Melbourne. (J.R.) 

ADDENDUM: Since this review was 
written, we have received a copy of this 
book as finally published from Hicks 
Smith and Sons Pty. Ltd., of 74 Reservoir 
Street, Sydney. The typographical omis- 
sions have been corrected, but the book is 
otherwise unchanged. 


* * * 
THE ART OF CHRISTIAN BROAD- 
CASTING, Third Edition. By Rev. 


Vernon Turner, Director, The Chris- 
tian Broadcasting Association Ltd. Hard 
covers, 154 pages 83 x 5tin, illus- 
trated. Published in Australia by Jordan 
Books Ltd., 24 Chick Street, Punch- 
bowl, N.S.W. Australian price £1/1/ 
posted. 

Twenty-five years ago, or more, this 
reviewer crouched over a crazy home-made 
disc recorder with the author of this book, 
attempting to record a religious program 
being produced in the adjacent church hall. 
As I recall, the result gave little cause for 
satisfaction. 
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TECNICO ELECTRONICS PTY. LTD. 
advise that they have a quantity of wall 
charts available covering the subject 
matter of Use aud Misuse of Transistors. 
These charts are suitable for such organ- 
isations as schools, technica] colleges and 
other training establishments. Copies 
may be obtained free of charge by ap- 
‘plication on Company letter-head to 
Tecnico Electronics Pty. Ltd., P.O. Box 
12, Marrickville, N.S.W. 


Since those distant days, Vernon Turner 
has gone on to found and operate a very 
successful centre which produces a large 
number of the Christian radio programs as 
aired by Australian broadcast and overseas 
short-wave stations. Having graduated the 
hard way from a struggling hobbyist to 
the control of professional standard program 
complex, the author is in a strong posi- 
tion to offer advice on his chosen subject. 
From my own limited experience in the 
field, I have no reason to quarrel with 
his conclusions except perhaps his too 
ready acceptance of surveys which, to me. 
seem to exaggerate the present role of 
radio among the mass media. However, 
that is mere opinion. 
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In terse, matter-of-fact style, the author 
examines the radio medium, defines pro- 
grams effective and otherwise, and takes a 
quick look at the technical equipment in- 
volved — this latter section intended mere- 
ly to introduce: the aspiring broadcaster to 
the things he will meet in a typical studio 
situation. 


The author 
religious 
practical 


defines various 
programming, with some very 
do’s and _ dont’s, emphasising 
throughout that hum-drum presentation, 
“amateur” dramatics and bad _ technical 
standards merely alienate the listener. 


The book concludes with a survey of 
the Australian broadcasting industry, plus 
sundry statistics and observations. 


_While the subject matter of the book is 

highly specialised, it is also somewhat 
unique and likely to be of considerable 
value to those for whom it is intended. 
Our copy came from the publisher. Indi- 
vidual copies can be obtained from the 
same source, from C.B.A. or from book- 
stalls. (W.N.W) : 


Ko weak 


THE RADIO AMATEURS V.H.F. MAN- 
UAL, edited by Edward P. Tilton. Soft 
cover, 64 by 94 inches, 314 pages of 
text fully illustrated with circuit dia- 
grams, tables and photographs. Pub- 
lished by The American Radio Relay 
League, Inc., Newington, Connecticut, 
U.S.A. Australian price 31/6, plus post- 
age. 

The material used in this book has quite 
evidently been gathered from past publica- 
tions in the magazine QST published by 
the A.R.R.L. However these articles have 
been combined into a logical sequence and 
restricted to information with direct bearing 
on the subject matter. All aspects of V.H.F. 
activity from propagation to test equipment 
are dealt with, although we were a little 
disappointed at the lack of single sideband 
equipment. 

Other than this small lapse, we feel most 
enthusiastically that this is a book which 
should grace the library of the V.H.F. new- 
comer and old-timer alike. Chapters in the 
publication are devoted to Reception, Re- 
ceivers, Converters, Pre-amplifiers, Trans- 
mitters and Exciters, Complete Stations, An- 
tennas and Feed Systems, Building and 
Using Antennas, U.H.F. and Microwaves, 
Ge Equipment and Interference Causes and 

ures. 


The final chapter presents some interest- 
ing Hints under the title of Bits and Pieces. 
When reading this volume for review we 
found it hard to pick the chapter with the 
most interest, as each contained some fas- 
cinating tidbit for the V.H.F. amateur. 


At the price given we feel that this publi- 
cation is an extremely good buy for the 
V.H.F. amateur. Our review copy from 
Technical Book and Magazine Company 
Pty. Ltd., 295 Swanston Street, Melbourne, 
Cl, Victoria. (K.W.). 


x * 


DICTIONARY OF MODERN ACRO- 
NYMS AND ABBREVIATIONS by 
Milton Goldstein Ph. D. Hard cover, 
158 pages 84 x 54 inches. Published 
by Howard W. Sams and Co., Inc. Aus- 
tralian price 62/ approx., plus postage. 


We made reference to this book, when 
it first came off the press, in our ‘“Let’s 
Buy An Argument’ columns, in the De- 
cember 1963 issue. At the time we expressed 
ourselves as intrigued by the number and 
variety of acronyms and abbreviations in 
more or less common use. 

For example, if you thought that 
“ALICE” was simply a girl’s name or an 
abbreviation for a town in central Aus- 


types of 


-tralia, you have yet to learn that the term 


could mean “Adiabatic Low Energy Inte- 
gration and Capture Equipment.” 

“ACE” is not just the name of a firm ad- 
vertising in these columns; it stands for at 
least four different things including Aero- 
space Control Environment.” 
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RESIN CORE SOLDERS 


©. T. LEMPRIERE & CO. LIMITED 


Head Office: 27-41 Bowden Street, Alexandria, N.S.W. 
and sat Melbourne @ Brisbane @ Adelaide @ Perth. 


OrL/73 


5 Volumes 1850 Pages 
5000 Subjects CONTENTS INCLUDE = cuit, indexed 
Television Servicing Methods, Alignment of Video 1|-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements. at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 


SEE THESE BOOKS — AT OUR RISK! 
We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


sesvusseseussssuesa CLIP THIS NOW «ss2eeseucuswesenay 


Standard Publishing Co. Pty. Ltd., 
i Fleming Place, off 359 Little Collins St., 
MELBOURNE. 


Please send me for iG days trial the complete S-volume set Television Encyclopaedia. 1 
am at liberty to return these books within’ 10 days of my receipt of them. Jf 1 decide to 
keep them I will pay £1/0/0 deposit and £2/0/0 per month until the total sum of 
£16/16/0 is paid, 


NOTE: The books cannot be purchased separately. 


NA MB ere RUA eid cheered hte cog fete eased Dept SU TD) ea the ae aarame arnt pr ozs fata toto uate her ceeha 


406 wine evere/ ale Win alpincass Ma Agus 's biwiolers pip brs ele a's inkeie iP bp) 9/0 \eie\ exes dies) 0102s 06 etal isn lpi sue eee es cS kegs 


OCCUPATIONS, 5 cfcaten cere = Gri pelon cave: sya ous'n oie ase's (oupbalnle\eiei sine sie le aly. 9)aiislle tom? eee eee e ener es 
SIGNATURE Sie tsi eh Reg Go Saw See ca ctlphie sis «(chm pelts pidsatpiy A wanrele rel mem arv oie inhi wrt nis ba AE SARI 


PARENT’S OR GUARDIAN’S SIGNATURE — ... 2... eee e eee eee tere nee e eres 
(if under 21) “RTV 965 w 
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ae | 
Collect together something like 10,000 
such acronyms and abbreviations, arrange 
them in strict alphabetical order and you 
have this book — the result of three years’ 
work on the part of the author, combing 
through technical books and documents. In z 
the face of such a list, the double-talk 
vocabulary of our often criticised teenagers — 
pales into insignificance. ; 
Copies of the book should now be avail- 
able from major booksellers throughout 
Australia. (Australian Distributors, Grenville — 
Publishing Co. Pty, Ltd., 154 Clarence St, 
Sydney). W.N.W. 


KS! eee 


CHARTS & NOMOGRAPHS for Elec- 
tronics Technicians and Engineers, by 
Donald W. Moffat, Gernsback Library — 
Book No. 121. Hard covers, 1l4in x 
8iin, spiral wire binding for easy bench 
use. Price in America, 5.95 dollars. 


Although the title suggests that this book 
of data charts and nomograph is intended 
for both technicians and engineers, it is the 
former who will find it of most use. En- 
gineers may find a few of the tables handy 
in saving calculation time, but many of the 
tables and nomographs will be of little 
interest. However, for those technicians and 
amateurs who dislike maths, the charts and 
nomographs will no doubt be of 
considerable use. 

There is ah initial review of elementary 
maths, followed by a series of scales for 
unit conversions — voltage, wavelength, 
angular frequency, decibels-nepers, watts- 
horsepower, etc. The main section follows, 
with nomograms for current-voltage-power 
ratios vs. dB, various impedance combina- 
tions, reactance, efficiency, circuit Q_ vs. 
bandwidth, square wave tilt, etc. A final 
section deals with graphs and curves, re- | 
viewing their properties and uses, | 

In all, it would seem a very useful vol- — 
ume, although I was a little disappointed — 
to find no transmission-line charts, filter — 
amplitude and phase charts, or frequency — 
compensation curves, A pity these were not — 
included, because then the book would © 
really have a wide appeal. | 

Our copy came direct from the publisher, — 
and local price and availability were not — 
given. However copies should be available 
G RD near future from local suppliers. — 


Kk ae 


BREAK-IN CALL BOOK, compiled and — 
distributed by New Zealand Association _ 
of Radio Transmitters Inc., Box 1733, — 
Christchurch, New Zealand. Soft cover, 
7 by 9% inches, 68 pages of useful 
information to the radio amateur op- — 
erator. 


fe 
This call book is published annually by _ 
the N.Z.A.R.T. and gives an up-to-date list- é 
ing of all New Zealand radio amateurs. © 
Other general information, mainly applica- 
ble to New Zealand amateurs, is also in- — 
cluded. Copies of this publication may be 
obtained from the address given above for — 
fe Ny Zealand currency), plus postage. — 


x * * 


PLANNING AND INS TALLING © 
MASTER ANTENNA TV SYSTEMS, 
by Lon Cantor. Soft cover, 6 by 9 
inches, 127 pages, well illustrated. Pub- 
lished by John F. Rider Publisher, Inc., 
New York. Approximate Australian — 
price £2/9/6 plus postage where — 
applicable. c: 


TV distribution systems have a lot of — 
headaches and pitfalls for the unwary. — 
This publication relates the methods used 
in designing systems for efficient operation 
in public and private buildings. Typical — 
systems are shown for motels, hospitals 
and TV showrooms, together with the in- 
formation on how to isolate the receivers 
from one another and to achieve correct 
impedance matching. *. ; 


nm a community deprived of TV_ recep- 
n by unfavourable terrain there is hope 
the use of a community TV distribution 
tem. As the author points out, there 
ood business to be procured by the 
ler who promotes such systems, as long 
he is aware of the correct methods 
be used. ql 


his also applies to the installation of 

r antenna systems in multiple dwellings 
ecially when being constructed. For the 
hnician who wishes to learn the facts of 
1 interesting offshoot of TV, we can 
ecommend this publication. 


We understand from the Australian dis- 
‘ibutor that this book should be freely 
pape from all leading booksellers. 


da af 


HOW TO SERVICE UHF TV, by Allan 
_ Lytel. Soft cover, 6 by 9 inches, 127 
pages very well illustrated. Published 

_by John F. Rider Publisher, Inc., New 

York, Approximate Australian price 
£2/3/9 plus postage where applicable. 


his publication was previously reviewed 
November, 1964, our copy being received 
irect from the publisher. We are now 
formed that this book is freely available 
‘om all leading baoksellers in Australia. 
e can do no better than repeat a few 
ords from our previous review in that, 
hile the subject matter of UHF TV seems 
long time away, the information 
interesting as background and has some 
pplication in VHF TV. (K.W.) 


1 Trt BS 


TV SERVICING MADE EASY, by Wayne 
Lemons. Soft cover, 54 by 84 inches. 
ee in very well illustrated. Pub- 
4 y Howard W. Sams and Co., 
Ine. Indianapolis, New York. Approxi- 
_ mate Australian price £1/17/ plus 
_ postage where applicable. 
This publication was previously reviewed 
August, 1964, our copy coming direct 
om the publisher. The book should now 
freely available from leading booksellers 
Australia. In brief, the information con- 
ed in the text is applicable to Aus- 
alian TV because the 625-line system tech- 
iques in this country parallel 525-line tech- 
iques in America. Good reading for the 
IV serviceman. (K.W.) 


- BROCHURES AND 
DATA SHEETS 


ANODEON SALES DIVISION have 
vailable data sheets and pamphlets on 
‘Hitachi’ semiconductors, including the 
licon field effect transistors type 3SK111- 
13, which the division are now able to 
pply. The division also handles Delco 
adio products, and can supply technical 
formation regarding these also. Among 
ent information released regarding 
ynodeon products is a tentative data sheet 
nm 1N3491 18A-35V silicon power diodes 
the 1N3253-56 range of low power 
on rectifiers. (in Sydney the address of 
e division is Electronic City, 443 Concord 
d, Rhodes, In Melbourne, Astor House, 
3 Sturt Street, South Melbourne.) 


HEWLETT - PACKARD JOURNAL 
x June 1965 (Vol. 16, No. 10) has major 
cles on a new 10cps-10MC test oscillator, 
e 651A, and the low-distortion power 
plifier-supply type 467A. (Australian Rep. 
x Hewlett-Packard are Sample Electronics 
Vic.) Pty. Ltd., 9-11 Cremorne Street, Rich- 
1ond E.1, Victoria.) 


RCONI INSTRUMENTATION for 
ri, 1965 (Vol. 10, No. 1) has articles on 
scope accessories and their use, a 
le frequency/voltage converter, oscil- 
type TF2200A, and counter acces- 
_ instruments, (Marconi — Instruments 
ited, St. Albans, England.) 


$e: 


INDUSTRIAL RESEARCH NEWS for 
July, 1965 (No. 52) has an article on the 
usefulness of atomic absorption in chemical 
analysis, and a note on the work being 
done in research into effective road _mark- 
ings. (Published bi-monthly by the C.S.I.R.O 
Industrial and Physical Sciences’ Branch, 
314 ce Street, East Melbourne, C2, Vic- 
toria. 


H-P MEASUREMENT NEWS for June- 
July, 1965 announces a new quartz ther- 
mometer (DY-2801A), a high-speed digital 
voltmeter (3460A), a line of 126 single-span 
10-inch strip chart recorders (7102A series), 
new plug-ins for the 140A _ oscilloscope, 
multi-channel recording oscillographs, a 1- 
NS pulser (8000A) and a “universal” digi- 
tal counter with comprehensive plug-ins 
(5245L). (Aust, Representatives for Hewlett- 
Packard are Sample Electronics (Vic.) Pty. 
Ltd., 9-11 Cremorne St, Richmond E.1 Vic.) 


NEW DEVELOPMENTS (Jacoby Mit- 
chell and Co. Pty. Ltd.) for July, 1965 
gives details of the Houston “Omnigraphic” 
recorder model 6520, the Lavoie Microwave 
Spectrum Analyser type LA-22, Telonic 
VSWR detectors type TRB-4/5, the Kovo 
“Metro” multimeter type Unimet 2, Circuit- 
dyne series NR-1 negative resistance de- 
vices, the Ad-Yu ultra-low noise preampli- 
fier type Al027, the Advance laboratory 
power supply type PP8, Alfred Electronics’ 
Microwave Amplifiers 560-563, and many 
other recent releases. (Jacoby Mitchell and 
Co. Pty, Ltd., 469-475 Kent St, Sydney.) 


NATIONAL BUREAU OF STAND. 
ARDS TECHNICAL NEWS BULLETIN 
for May, 1965 (Vol. 49, No. 5) describes 
a new set of colour standard charts, the 
calibration of three five-million-pound capa- 
city compression-tension load cells, electrical 
engineering units and constants, new speci- 
tications for automatic odometers, and news 
of standards and calibration. (Superinten- 
dent of Documents, U.S. Government Prin- 
ting Office, Washington, D.C., 20402. Sub- 
scription 2.25 dollars.) 


HEWLETT-PACKARD JOURNAL for 
May, 1965 (Vol. 16, No. 9) has a major 
article on a new instrument for advanced 
measurement, the model 740A DC 
Standard/-Differential Voltmeter. The article 
gives the principles of operation and uses 
of the new instrument, together will full 
specifications and price structure. (Austral- 
ian Representatives for Hewlett-Packard are 
Sample Electronics (Vic.) Pty. Ltd., 9-1i 
Cremorne Street, Richmond El, Victoria). 


HEWLETT-PACKARD JOURNAL for 
April 1965 (Vol. 16, No. 8) has an article 
describing the use of H-P’s transportable 
caesium-beam clocks in a new experiment 


to correlate time standards throughout the 
world. The experiment was a follow-up on - 
that described in V15, No. 11, and produced 
much valuable data. See also “Electronics 
Australia,” May 1965. (Aust. Agents for 
Hewlett-Packard are Sample Electronics 
(Vic.) Pty. Ltd., 9-11 Cremorne St, Rich- 
mond El, Victoria). 


MULLARD OUTLOOK for May-June 
1965 (Vol. 8, No. 3) has an article on 
microwave cooking, data on the 25in A65- 
11W picture tube, a discussion concerning 
portable television receivers, and details of 
many new devices, A final article describes a 
line of thermocouples available for measure- 
ments between minus 320 degrees and plus 
4,000 degrees F. (Mullard-Australia Pty. 
Ltd., 35-43 Clarence Street, Sydney), 


STANDARDS ASSOCIATION OF AUS- 
TRALIA advise the release of revised stan- 
dard rules for the preverition of shock to 
welders. This release, designated ASCCS5, 
covers all types of resuscitation methods 
with emphasis on the mouth-to-mouth meth- 
od. Other than this emphasis, additional 
safety requirements for welding leads and 
their connections and the correct connec- 
tion of adjacent welding machines, are 
the main modifications to the revised edition 
of ASCCS. Copies of ASCCS5 are available 
from offices of the Association in State 
capital cities and Newcastle, at 10/ a copy 
plus postage. 


TECNICO ELECTRONICS PITY. LTD. 
have released a bulletin illustrating instru- 
ments available from their principals, Bach- 
Simpson Limited of Canada, The bulletin 
consists of an 18-page booklet giving tech- 
nical details of all the Simpson Multimeters, 
Vacuum Tube Voltmeters and General 
Testmeters. Also included are Standard In- 
struments, Temperature Measuring Instru- 
ments, Oscilloscopes, Pulse Generator, Wave- 
meter Modulation Indicator for Amateur, 
Self-Powered Calibrator and all accessories 
for this equipment. For further details or 
a copy of this bulletin apply on Company 
letterhead to Tecnico Electronics Pty. Ltd., 
P.O., Box 12, Marrickville, N.S.W. 


THE UNION CARBIDE CORPORA- 
TION announced the release of a new 28- 
page brochure giving details of equipment 
developments in the field of submerged arc 
welding for steel fabrication. The brochure 
covers components fiexibly designed to meet 
a wide variety of conventional fabricating 
jobs and presents examples of numerous 
specialised applications of submerged arc 
welding to both in-shop and on-site con- 
struction projects. Copies of the brochure 
are available upon request to: Union Car- 
bide International Company, Division of 
Union Carbide Corporation, 270 Park 
Avenue, New York, U.S.A, 


—oy 


“AEGIS 


R.F. and PEAKING 


CHOKES 


Available from all good radio parts stores 


Our range of RF, 


Chokes is so wide that it covers 
most applications, but we are al- 
ways pleased to quote for reason- 
able quantities of ‘specials’ where 
we do not have a standard choke 


for details, 


COMMUNICATIONS 


Victoria. 


to suit your requirements, 


Aegis Manufacturing Co. P./L. 
347 Darebin Rd., Thornbury, 
‘Phone 49-1017. 


and Peaking 


Write 
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Cinevox Prefect or Victor Pyrox 
16mm in good working order. 240v 
operated, complete with speaker 
and amplifier. 


£47/10/-— 
CIRCULAR SLIDE RULE 


3%in diameter. Will do the 
as the conventional 
Instruction book in- 


12/6 each, Post ost T/- 


REFLECTOR GUNSIGHT 


Contains these lenses: 
1 Lens lin Focus, 1%in diam. 
1 Lens 1 11/l16in Focus, 1¥%in 
diameter, ~ 
1 Alr-spaced Lens, 1%4in diam. 
1 Filter Lens, 1 Graticule. 
1 Lampholder. 


18/6 each 
N.S.W., 3/-; Interstate, 4/-. 


PMG TYPE 
TELEPHONES 


Standard desk type with magneto 
calling device, Range 30 miles. 
Uses stand: batteries at each 
phone. Any sumber can be con- 
mected together on single line. 
Complete with 660f¢ wire. 


£11/10/- pair 
(2 TELEPHONE SETS) 
3/. eartage to rail. Freight pay- 
able at nearest attended railway 
station. 


Post.: 


A.W.A. MOBILE 
2-WAY RADIO 


Car phone 70-85 mes, 12 volt, 
with leads phd and control 
shel £27/16/- 


AERIAL CAMERAS 
F.24 Mark IV 2.9. Lens. stops 11, 
8, 5.6, 4, 2.9. 

With 3” x 8” Fi. Lenses complete 
‘with wooden case. 


£19/10/- 
8/ Cartage to Rail. Freight pay- 
able at nearest attended railway 
station. 


TRANSFORMERS 
240 V to 6 or 12 V 2% amps. 
37/6. 5S amps. 49/6, 6 amps. 
8 amps, £4/15/-, Post 
N.S.W. 7/. Interstate 9/6. 

Single phase, 1.78 

volts 100-200, i10220 
120-240, 130-260, secondary, 2,200 
1,700 at FL. PF equals 1.0. £17% 


12 CREED 
TELEPRINTER 


Tape printers model 47.R 240 
Volts operated. 


_____£17/10/0 
2-WAY RADIO 


Number 22 (Aust.) can easily be 
converted to Number 122 set, which 
is ideal for ship to ship and ship 
fo shore radio service. . Complete 
with power supply. Leads, Phones 
and Mikes,, ete., less crystal. 


£27/10/0 
§/- Cartage to paid freight. Payable 
to nearest attended railway station, 


TELEPHONE WIRE 


21 gauge copper, plastic covered. 
Ideal telephone or bell wire, 
1,320%t «coil of twin (equal 
mile), £3/10/ per coil, 

ost., N.S.W. 7/4 Ynterstate 12/. Interstate 12/. 


455 Ke NATIONAL IF 
FILTER CRYSTALS 


ei 65/- Postage 3/6 | 


HIGH IMPEDANCE 
HEADPHONES 


2,000 ohms. 


29/6 per pair 
Postage 1/2, 
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SOUND PROJECTORS 


P.M.G. TYPE KEY SWITCHES. 
Up to 8 sets changeover, 4/6 each. 


P.M.G. TYPE PHONE JACKS, 
2/ each. 


NIFE CELLS 


1.2 Volt fully charged, 4im «x 3in 
AHL 


x lin 4 
10/- each 


Post N.S.W., 2/6; Interstate 3/6. 


2.4v 6in x 2in x 2% 10 A.H, 25/. 
l.2v 8 x 4 x 2in 25 AH. 39/6. 
Post, N.S.W., 7/3 Interstate, 9/6: 


Battery Chargers 


240 to 6 or 12 Volts at 2.§ amps. 
Will charge either 6 wolt or 12 
volt batteries. 


£4/19/6 


N.S.W., 3$/: Vstate, 


6/. 


Postage, 


30 Power Coated Leas. 
Brand pew. 


59/6 


60 magnification with s & 


mum coated i ath lene. 
wi Tripod. 
£17/10/- 
As Sillustrated. z 
Posiage 9/6; Interstate, 13/./Mf 
HIGH STABILITY 
RESISTORS 
I.R.C. brand new t4w, Iw, 2w, 
tolerances between 1 and not ex- 
ceeding 5% including 160, 360, 
560. 750, 18K, 22K, 27K, 100K, 
180K, 220K, 860K, 820K, ohms. 
Usual price 4/- each, 50 assorted 


different values for only 


37/6. Post 1/6 


ASTRONOMICAL 
TELESCOPES 


3¥%in, Reflector, 126 magnification, 


Complete with 4x finder and 
equatorial mount, 


£29/10/- 
Post: N.S.W. 7/, interstate 12/. 


THEODOLITE 
Cooke Troughton and Simms, Lon- 
don. Microptic. Tested. Complete 
with Tripod, £137/10/. 


3000 TYPE RELAYS 


P.M.G, 200 Ohm — 1,500 Ohm 


Colls. 12/6 each. 
Number 62 


2 WAY RADIO 
alr tested. £45 


2-way radio. Crystal lock 
Rafe to 12 megs 
.. £37/10/ 


Collins 
minus cesta 


cyes, 
S.7.C 


DYNAMIC MICROPHONE 
Low Resistance — Type 4017 
Ideal studio, P.A.,° ete.” 

£10 each... 
Post N.S.W., 7/3 interstate 9/6. 


H.T. H.T. TRANSFORMERS 
2,000/0/2,000 volt. © Primary 
volt 50 cyes, rated at 1.75 kre 
ideal leaniar amplifier, ete. 


13/10/- 


SSSSSSECCFEEeeeBeecesaesacesecea a 

5 

e 

es 

VALVES : 

s 

BRAND NEW ® 

IN CARTONS . 

Special discount for quantity : 

6SNIGT 9/6 6AL5 10/ s 

89 . . .10/  6AKS 17/6 # 

12SA7 12/6 6Y6 ..10/ § 

6H6 4/6 6X4 10/ 8 

80. . . 12/6 6C8 £n7/6ne 

41. : . 12/6 6F8 1/68 

5UsG 9/6 6N7 . .10/ & 

Te SIO ERT s/s 

VR150-30 10/ 617 bs4'S/- 0 

SCP1 . . 39/6 7L7 . gs; 8 

EFS0 3/6 S678. . 2/68 
‘ . 3/ 

VI103 10/ Retin a s 

VH126 7/6 VRII 1/6 

114 10/ VR6S 26° 

717A 1/6 . ® 

K4C 10/  RIGT g/ 8 

TAC 3 7/65 

io. 10/ AUS . . 10/ 8 

SY3_ . . 12/6 yUI20 . 10/ s 

6C4 S/ WRII6 .10/ & 

GAGS (tet S/ 50 98T is Shc ® 

3” CV2184. .. oe 022/68 

s 

PLEASE ADD POSTAGE 

ON ALL ARTICLES s 

s 

Ciecacucscaaceeeceecaanaus a 


TELESCOPES 


Pech Mel Power 
£12/10/- 


34469 x 40 zoom focusing, 
‘\: with tripod 


£13/19/6 


\\ Post 9/6, Int. 12/- 


TAPE RECORDERS 


Elcom studio quality with level 
meter and mike save £100. 


2 track 334 and 7% IPS 
Price £37/10/0 = 


MICROMETERS 


Brand new Goodell-Pratt, © A lin, 
£3/18/; Slocombe in-2in, 
£3/18/6; Starrett lin-2in Pr vitirs 


Post 3/2. 

CHOKES, 7.5H, 60@mA .. 
led Maid) : aaa 12v, 
8-pin .. Sedo af 
UNISELECTORS, 4 BANK 
HOMING TYPE .. .. .. 30/- 


EVER TERS: Clie Se ey 400 
eycle .. £4/15/- 


HAND MICROPHONES, with 
Press-to-Talk Switch. .. 9/6 ea. 
Post. N.S.W.. 2/6, Interstate 3/-, 


INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex- 
tends to 4ft Gin. .... £6/10/- 

it atta | TRANSFORMER 

ND Epa ER A Nate 240- 
trov. 2A ~ ee £5 

Saph e MOTORS “MAGSLIP 
Mk. 32/6 

No. 9 danas radios, complete 

set, paver supp 
leads ete, .. £17) 10) 
mleesers: brides type, compete and 
sted £37/10/- 
and VIGNOLES. 


. 9/6 


7 and 
6 each 


aVecdiey. 
$00 volts, 


BINOCULARS 


PRISMATIC Coated Lenses. 
Brand new. 


8x WwW Peleus eae o 

7 x 386 cf PRIS 8 

10 x 50 Pee 1 Eas me 
x 


12 5055, 4 ead eS 
Post., N.S.W., 7/-; Interstate, 12/-. 
SPECIAL ARMY RELEASE 


TELESCOPES 


“ASTRONOMICALS ES UALITY 
General and Marine 


Use 
4.x pe Genuine HANDLEY. 
Foe! £30. Our ce .. £3/8/ 
40° GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price £4/18/6 
15 x 40 variable , Power Otway, 


Freight payable at nearest 
attended Railway Station. 


Achromatic Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality 


Make your own telescope or long- 
focus Camera Lens and save many 


£6/19/6 
uncoated. 


Post 3/3 extra. 


RECORDING TAPES 


SCOTCH BRAND 

EX WOOMERA 

SLIGHTLY USED 

PERFECT ORDER. 
Can be used for home video, tape 
recording equipment, ete. 
2,400ft 12in Reel 44in Top Grade. 
Cost £7/8/. Our Price £3/18/ 

roll, Post 7/3; Interstate 9/6. 

Also same in “%in. Ideal for pro- 
fessional quality audio recording 
1200ft 7in reel %4in 27/6. Post 1/2 
600ft Sin reel %in 16/9. Post 1/2 
200ft 3in reel %4im 6/6. Post 1/- 


_ SCOOP PURCHASE | 


Gramo Motors, New. Made in 
U.S.A. 4-speed 240 volt AC, 
$0 cyc. Only 27/6 each. 

Post N.S.W. 3/., Interstate 4/. 


240-100 VOLT 6KVA 
TRANSFORMERS 


Encased, including switches, 


new, 7 

Top grade, full enclosed trans- 
former 1 Kva primary 218/240 
vac. $0 cycs. secondary 6 volt, 

£15. 


37 volt. 33 volt, 60 volt, 


LEAD ACID BATTERIES 
New 2 volt 1.5 amp 17/6. 12 volt 
0.75 amp 37/6, 
Post N.S.W. 2/6. Interstate 3/. 


STECIAE lucky dip valve offer. 
12 mew valves im cartons for 
only £1. We haven't got time 
to sort them, so you reap the 


benefit, 
Recta Unit. 418 volts, 3 phase 
nput 
Output 130 to 173 volis DC var- 
jable in 10 Steps, 10 Amps, Has 
Voltmeter, ammeter, D/P Krife, 
S/W for DC control 3 
O/L circuit breaker for . 
Ideat for charging 
Fork Lifts. ete. 


TYPE 22 VIBRATOR 


Power Supply less relay, output 
200 volts at 125 milliamps with 
12 volt synchronous vibrator, 38/. 


TELEPHONES 
Sound Powered. Can be used as 
ea eee ay" Receiver, New. 


cable. 
38/6 
2/6; Interstate, 4/. 


electric 


Post.: 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


‘SORRY NO C.O.D. 
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Beiween Crown and 
Riley Streets, City. 


Complete with case. 


jae SOT al aah a 


-% 


ANSWERS 10 GORRESPONDENTS 


{ When writing to us:— 
|® Please give your name and full 


postal address, including the 
State ...N.S.W, &c. 

f © Write the above information 

_ clearly or, for preference, print 

it in block letters. Your co- 


operation will facilitate deliv~- 
ery of replies by mail, where 
such are called for. 


INTERFERENCE 


J.J.S. (Geelong, Vic.) has a problem with 
“hash” from his TV receiver interfering 
with his reception on a nearby com- 
mercial short wave receiver. He asks 
the cause of this interference and won- 
ders if anything can be done to elimin- 
k ate or reduce the effect. 

This type of interference is generally caused 
by radiation from the 15KC line oscillator 
in the TV receiver. The waveform of this 
oscillator is quite “spiky” and therefore rich 
in harmonics and it can quite easily pro- 
duce a rough sounding note at 15KC in- 
siuges in the receiver tuning. We would 


ee ee 


ggest you equip your receiver with an 
aerial placed well clear of the TV receiver 
and its aerial and preferably coupled to 
the short wave receiver by a “co-axial” 
type lead-in. If this does not reduce the 
the. interference sufficiently you could try 
placing a well-earthed wire mesh or alumin- 
jum foil screen around the inside of the 
receiver cabinet. 


IMPROVED RECEPTION 


C.J.L. (Brighton - Le - Sands, N.S.W.) com- 
ments on long distance broadcast re- 
ception and wonders how this might 
___be improved. 
Propagation conditions vary from night to 
night on the broadcast and other bands and 
and this can lead to some interesting mom- 
ents spent in chasing distance stations. An 
tboard RF stage could be used together 
ith an efficient aerial to help gather in 
the elusive stations. However, it is not un- 
usual to have interference between stations 
operating-on the same frequency but in 
different States. We publish a list of stations 
in our January editions and the 1965 list 
is available for 2/ through our query ser- 
vice. By waiting until late at night, after 
local stations have closed down, the chances 
of long distance reception are enhanced by 
the reduced interference and even overseas 
Stations may be copied on the broadcast 
band. It would pay you to keep an eye on 
Art Cushen’s notes in each issue. 


} A FRONT-END DESIGN? 


has enjoyed reading about our recent 
communications style receivers and, in 
particular the Deltahet. However, he 
wonders whether we could describe a 
do-it-yourself “front end” covering from 
550KC to 30MC and preferably using 

transistors. 
ed is a tougher assignment that you ap- 
parently allow for and we couldn’t suppress 
a wry smile at your sentence “of course, not 
too elaborate; just the tuning unit, RF, 
Oscillator and mixer, with a semi-remote 
gang...” It’s quite a tall order to build 
and critically adjust such a unit, with the 
Tequisite number. of coils, cores, trimmers 
oad connections, all packed in neatly to- 
gether and surrounding a switch with the 
ial wafers necessary to short unused 
coil and prevent “suck-out.” The other half 
f the problem is to so present it so that 


4 
wy 
ca 
A 
ball 


P.C. (South Oakleigh, Vic.) says that he. 


readers can duplicate the prototype without 
driving themselves up the wall or spending 
more money than the commercial 
unit would cost. Then there remains the 
problem of a suitable and calibrated dial, 
on which the whole external appearance of 
the receiver depends. We certainly don’t 
suggest that it couldn’t be done, or that 
the use of transistors could not simplify 
some of the mechanical requirements but 
the fact remains that such a project would 
be a lot tougher than the entire remainder 
of the receiver. 


AUDIO COMPRESSORS 


(Terang, Vic.) makes reference to 

articles in our own and other journals 
regarding audio compressor circuits, but 
points out that these designs have short- 
comings and in some cases the parts 
required are not locally available from 
stock. He requests that we consider 
publishing practical details of an audio 
compressor which introduces minimum 
distortion, for serious tape recording 
and public address work. 
Fair comment regarding the existing articles 
on audio compression, J.A., and we agree 
that a compressor might make a worthwhile 
project. We will certainly add the idea to 
our list of future projects. Be warned, how- 
ever, that compression involves distortion 
almost inherently and it becomes a question 
of keeping it below the level of obvious 
audibility as far as possible. 


NOUMEA TELEVISION 


J.N. (Noumea) sends in some details of the 
television service proposed for Noumea. 
He would also like to hear from other 


J.A. 


readers interested in television DX. 
(John Nixon, 45 rue de |’Alma, 
Noumea.) 


Thank you indeed for your letter. We have 
passed it on to our DX correspondent, Mr 
Art Cushen, who will doubtless be able to 
make good use of the information. Yes, 
Channel 0 Brisbane is now in operation 
and some readers may be in a position to 
discuss with you the DX possibilities of this 
particular station. 


FLUORESCENT EQUIPMENT 

S.W. (Brisbane, Qld.) expresses an interest 
in experiments with ultra-violet light as 
used with fluorescent materials. He re- 
quests information on how to obtain 


suitable equipment for his experiments. 


We suggest you consult any of the well- 


known lamp manufacturers, who should be 
able to provide all the information you 
need. By way of example we can quote 
specifications taken from the Philips lamp 
catalogue: Type MBW/U is listed as being 
suitable for such applications as: Excita- 
tion of fluorescent materials for display, 
chemical analysis, medical scalp examina- 
tions, examination of laundry marks, docu- 
ments, etc. Two power ratings are available, 
80W and 125W. The spectrum of the lamps 
are given as the long-wave UV region, prin- 
cipally 3650—3663 Angstrom Units. A start- 
ing period of 3-4 minutes is required to 
obtain 80 per cent of full brilliance. The 
lamps may be mounted in any position. 
Some control equipment is needed with the 
lamps and consists of a choke and a capaci- 
tor of ratings to suit the selected lamp. 
These lamps are for operation from mains 
React supply and work on a mercury base. 

eon-base lamps are also available (types 
13200E, etc.) and radiation is mainly in the 
UV wavelength 0.3 — 0.38 millimicrons, 
which is very effective for activating fluores- 
cent materials and does not affect the eyes 
or skin. The neon types are available with 
either a clear glass bulb or with a wood 
glass bulb. The AC ratings are 110-250 
volts at 7-9 milliamperes while the DC rat- - 
ings are 125-250 volts at 5-7 milliamperes. 


LICENCE PROCEDURE 


J.B. (Redfern, N.S.W.) writes enquiring as 
to the procedure for obtaining a radio 
amateurs’ licence. 


The minimum age for amateur operators is 
16 years. Full details of requirements to 
pass the licence examination can be ob- 
tained from the Radio Branch of the 
P.M.G.’s Department. Briefly, a thorough 
Knowledge of radio, as applied to receivers 
and transmitters, is required, together with 
an understanding of the relevant regula- 
tions. This is sufficient for a limited licence, 
but a full licence requires the examinee to 
ae a test in receiving and sending Morse 
ode. 


_ Quite a few secondary schools now par- 
ticipate in the Youth Radio Scheme and 
hold classes for students interested in radio 


‘and electronics. Other than this there are 


textbooks available on the subject. The best 
two would be the “RSGB Radio Hand- 
book” and “Understanding Amateur Radio,” 
poate by the American Radio Relay 
eague. We also have available back copies 
of our own Basic Radio Course, the com- 
plete set at the moment costing 33/. 


“ELECTRONICS Australia” INFORMATION SERVICE 


Conditions governing this service are set out below:— 


rE O assist readers, “ELECTRONICS Australia’ conducts a technical information service. 


(1) Address letters to: Assistant Editor, “ELECTRONICS Australia,” Box 2728, G.P.O., Sydney. 
_(2) Requests for copies of circuits or technical information requiring a postal reply must be accom- 
panied by postal note or stamps to the value of TWO SHILLINGS. Queries not accompanied by a fee 


will be answered in rotation on these pages. 


(3) For the 2/ fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli- 
cated by questions requiring the attention of technical personnel Where articles are not on file we can 


usually provide a photostat copy at 2/ PER PAGE. 


(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so for as can be drawn 
from genera! knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. \ 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that o partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show- 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost 5/ each. Original photographs 
of most projects are also available, from 5/ for a 6in. x 8in. glossy print, postage 9d extra. 

(7) “ELECTRONICS Australia” does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 


(8) Technical queries are not answered by telephone. Aus 
(9) We have no file of circuits for commercial radio or TV sets, etc. 
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BEYOND MICROWAVE — from page 17 


phenomenon and has been used by scien- 
tists at RCA Laboratories, in both its 
Princeton and Tokyo facilities, to gener- 
ate high-frequency millimetre waves. 
Despite this and other substantial pro- 
gress in laboratories around the world, 
the inability to fashion good oscillators 
and amplifiers continues to hamstring 
development of practical millimetre and 
submillimetre communications systems. 
The best that has been demonstrated 
so far was reported only recently by the 
Space Technology Laboratories of 
Thompson Ramo Woolridze, Inc., where 
a voice communications system operat- 


AMATEUR 
ASTRONOMERS 
SUPPLY CO. 


St, Crows Nest, 
Phone 43-4360 
JUST ARRIVED: Astronomical telescopes for 
beginners at a fantastically low price. 


V7 Alexander 
N.S.W. 


Units available at present include 

10 watt 15 ohm amplifier— 

Low distortion TRANSFORMER LESS 
response 30-20,000 ¢/s. 

Tone control and PRE-AMP UNIT 
with low noise transistors. 

Input control unit-wired for 5 inputs 


S.E.W. TRANSISTOR KITS 


Fully transistorised in mono and stereo. Also as P.A. units. 


Easy to Assemble Hi-Fi Units 


Money saving and trouble saving — Start with a 
simple unit and add on. 
Easy to assemble units from a simple pre-amp to a 20 watt Stereo. 


ing on a two-millimetre wavelength was 
successfully tested over a distance of 
250 feet——impressive in itself, but 
hardly adequate even for transmitting 
the length of a football field. 

The extreme difficulty experienced in 
getting from microwave to millimetre 
wave frequencies on the electromagnetic 
scale has not been repeated in going 
from microwaves to microns (light wave- 
lengths), however, The development of 
the laser has made the latter surprisingly 
easy. Now available in a variety of 
forms, the laser is the first device cap- 
able of generating and amplifying lizht 
in the electromagnetic enclave em- 
bracing infra-red, visible, and ultra- 
violet frequencies. Moreover, because its 
output is coherent and nearly mono- 
chromatic, the laser can be modulated 
or varied in accordance with the same 
techniques developed for the lower radio 
frequencies. Rudimentary AM and FM 
light beams have already been demon- 
strated by RCA and others, and have 
been made to carry music, conversation, 
television pictures, and radar-like pulses 
for use in precision range-finding. In 
this latter category are the eight laser 
range-finders recently delivered by 
RCA’s Defense Electronic Products di- 
vision to the U.S. Army Signal Corps 
for battlefield evaluation. 

It also turns out that laser beams are 
an important means for generating milli- 
metre and submillimetre waves as well. 
This is done by simply “beating” or 
mixing two laser beams of differing fre- 


UNIT |. Input Control Stereo 
£5/6/-. 


UNIT 2. Pre-Amp. & Tone Control 
Stereo £14/18/-. 


UNIT 3. 10 Watt Amp. £18/18/6. 


+ quencies. 


quencies together in such a way that 
one subtracts from the other, creating 
a new frequency in the lower milli 
metre register. Though the situation is 
still somewhat fluid, it appearg that the — 
communications industry is preparing to 
seize higher electromagnetic ground in 
its struggle to contain the information 
explosion. ce Be od — 


(lg 


t 


COMPACT, SEALED © 
Z ENCLOSURES 
——=from page 91 


yards for a 1.5 cu. ft. enclosure and 2 


yards for 2.2 cu, ft. . 
should be folded : 


st 


The Innerbond 
and/or rolled fairly loosely into a shape — 
that can be pushed lightly in behind and 
around the loudspeaker, substantially — 
occupying the air space in the cabinet. — 
It has sufficient body to retain its posi- — 
tion when the back is screwed on, . 

If Fibertex battes are used, make © 
sure to get the least dense material but — 
in the maximum obtainable thickness. — 
Trim the battes so that they will stand — 
on edge around and behind the speaker, — 
again occupying most of the free air- — 
space. ia 

Whichever material ig used, the greater — 
quantity will involve greater outlay, — 
though not out of proportion to the total — 
outlay on a complete loudspeaker sys- 
tem. We have retained the idea of — 
lightly filling the entire enclosure on the | 


; 


supposition that it is, all told, the most 
effective method, since it damps the sys- — 
tem in the bass region and supresses — 
cabinet standing waves at other fre- 


However, it must be recognised that — 
loudspeaker manufacturers have suggest- — 
ed other ideas—(1) tacking a materia) — 
such as Innerbond to the baffle and 
covering the rear of the loudspeaker and 
(2) fitting the loudspeaker frame itself 
with an acoustic filter. ‘ei 

One final point, which applies to all — 
enclosures: Do not cover the face of — 
the enclosure with some heavy tapestry, _ 
simply because it matches the lounge or 
the carpet. Use only one of the acoustic — 
cloths that are now available from parts — 
dealers. These have been devised with — 
an eye to acoustic transparency and are 
much to be preferred to other fabrics. 


MEMORY MATRICES. 
from page 67 


wire, signifying a stored “Q”. Again — 
readout is accomplished without destroy- — 
ing the stored information. i ee 

The small hole of the transfluxor may 
be considered to be a pane hole. | 


The drive and read wires passing through 
this hole are used to determine the state — 
of the core, in a very similar fashion - 

to the way in which information is read 
out of a simple storage core, The dif-— 
ference is that the small hole only has 
access to a small part of the core, and 
thus the readout process does not destroy — 


the information stored in the complete 
| core. ie 
| Of course it would be possible to 
_ change the state of the complete core by © 
passing suitably large currents through — 
| the read drive wires. But this is not 
wanted except in special applications, 
and it is fairly easy to afrange the 
transfluxor geometry and the amplitude 
of the read drive pulses to ensure that — 
i it cannot occur. & 
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Power supply unit-will supply mono 
or stereo 


UNIT 4. Power Supply £8/13/-. 


Available from Distributors or direct from: 


5. E. WILLIS TRADING CO. 


38 RIVERSDALE ROAD, CAMBERWELL, VIC. 82-5787 
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_ BOR SALE 


sTORs vailable, reduced prices, RF, AF, 
eM, gnd'R. Electronics, $09 ‘Antil 
anon A.C.T. 


Pre-recorded gn geeky ean popular 
t Mylar) 
octane. 10 selections 
rformed and recorded, 
ogue on request, Spec, 
party tapes with your own fre- 
ossibie. 32/6, Enquiries welcom- 
elodies,"" Box N04 P.O., Banks- 
S.W. Phone 70-6326 


TRANSECERNTC ROYAL 10600 ali tran- 
standard and shop ave portable radio. 
t wave bands, 25, or very near offer. 
P. Miles, P.O. ae $92, Geelong, Vic. 


equivalent to OA81 and GEX35, 30 tor 
6, untested, Post and package 1/. M. Cross, 
Bass St., Toowoomba, Qld. 


INCH TV CABINET, iow-boy, Satety-alass, legs. 
tory built. Philips tuner.’ Mains, Hor. and 
‘ LIS transformers. Yoke ete. Some 
V ves. Everything brand new. £25. Adelaide 


Be. PAVERS from 14gns. Tape Recorders 
r . Lowest prices on all equipment, 
% radios, etc. Southwell Supplies, 
6 Geelong Road, Footscray, Vie. 


CHANNEL lade syper, co-linear anten- 
; hag ad channels 6, post 
. A. Clarke, 40 Stas St., Kingaroy, Qld. 


SEL saGINTERING SUPPLIES. Blve_ prints, 
stings, boiler fttin a; Bolton, 72 King St., 
dney. Catalogue 7/ 


NSISTOR 2 Aaoliner kitsets. Complete kit 
dbs Including circuits and instructions sup- 
to. build up this very useful hi ee A be 
Printed circuit board is used cS, 
Gain: yeaas: Current drain, 15 mA. Welt 

Me patie Full price 


cult board is used. Price $9/6. 
tronics, Box 58, P.O, Campsie, N.S.W 


N AVETTE HE-80 communications sariver AS 
£80 or jee OAT For details phone 
elong 9-5597. 
RECEIVER 5 to 157 ap sgOK, 4 lala 
x'tals, AM FM CW, £55. + Muite 
: £10, Evershed Vignoles Otlase megger 
4 53 Todd Street, Merredin, W.A. 


POINT 4/E. Unused <25, Box 921 G,P.O. 
wey or Ph. 637-4122. S.W. 


KIT “Marauder SSB 7 240V AC, new, 
improved model of series wired by 
Ww Bell, “Staywood Park,’’ Wan- 


h. ‘ > 
im. Vic. 
QUAD ELECTROSTATIC SPEAKERS, mint 
dition, £200 the pair. C. Patterson, 2 
th Drive, R.A.N.A.S., Ww. 


Nowra. N.S, 
Commonwealth as 16in, 
studio typ new, 


AS 
36 Milford Avenue, 


nania, N.S.W 


ts 17-inch, only. Perfect working order. 
9/16! eg a Todor Radio, 103 Enmore Road, 
Enmore, 


YABLE OR CAR RADIO, Transistor 8. Per- 
t working order, damaged case. £10, Tudor 
dio, 103 Enmore Rd., Enmore, N.S.W. 


INS 7551 FOR SALE. This receiver has been 
t was modified and 


(1-29 Albert 
enings 89-3202. 


ITH rac 3000, FM, AM as new. 
Just be sold. Offers around £125. Rivers. 
at 5, 839 on South Head Rd., Rose Bay, 
Sydney, NS.W 


SETS 21-inch. Perfect working order, £27/10/. 
| Tudor Radio, 103 Enmore Rd, Enmore, N.S.W. 


USTOM BUILT TRANSFORMERS: Power, Audio. 
sr Single or quantity production. Battery 
I rear rectifiers, electric motors, transistor 
dios. Genera! Shaina ioe: fitting and _turn- 
anette metal work, etc. Parkinson Trans» 

P.O. Box: $23, South Brisbane. Phone 

Neigh 33, Qid 


SALE: CRO Dumont Sin or model 274-A. 

or offer. Yel, 69-5014. L. Stamer. 251 
ope St., Sth. Melbourne. Sat. aft. or 
4 ae 


radio equipment, Western Elec- 

comprising 1 ony LM25B Base unit, 

only LM and 2 only LM9 Mobile units. 

complete with aerials, good working con- 

tion. Superintendent ‘Ambulance _ Station. 
‘arren, W.S.W. 


iMS5659 CRO Philips, one year old, Al. £75. 
table for TV work. y. St. Helena Parade. 
lakes, N.S.W. 67-2676. - 


HL SCOPE, ‘‘Airmec’’ type 723, S-Inch tube. 
“to 5 MC. £25, plus trelgnt charges. Write 
cis. P.O. Box 65, Salisbury, 


O scilloscope,” 


‘G? 


ice before. og Sle a Sth. Address your advertisement 


} 


FOR SALE 


NEW English MSS dise recorder cuts professional 
standard and microgroove at 33, 45, 78. Com- 
plete with variable response pre-amp. and 
power amp., level meter, ete. Cost £375. Sell 
Gls. £275, Bidgood, $2 Frank St, Southport, 


mew quality tape In sealed caidas 


OOft Sin acetate base . 16/, 
oor 7in acetate base .. 27). 
1200f% Sin Mylar base 37). 


ed pre-recorded tapes, 8mm sound. and. slient 
Photape, P.O. Box 64, Box HIl!l, Vie. 


NEW OC44, 45, 71, 72, 73, 74, SFY122. 108, 


152. 2N217, 2698, 7/6 ea. (0C84, OAZ10. 
8) ea. OAZ11, 10/ ea. oc! 2N376, 371. 
BYZ13, OA31, 12/6 ea. N301, 250. 257. 
20/ ea. OC23S, 28, 29, ss" SFY240, 22/ ea. 
len 10, 81, 91, 95, 3/6 ea. Post and pack 
1/6: Custom Electronics, Box 1452, G.P.O., 
Adelaide, S.A. 


MINIFLUX, German magnetic heads for 8mm, 


16mm _ film edge recording, etc. £12 per set. 
Film striping 8mm, 16mm. Halpin, 12 Swin- 
burne Ave., Hawthorn, Vic. 81-4724. Wanted, 


16mm sound fims, 


NEW LP40/¥ Sow veltage high stability precision 
bench type constant voltage—-constant current 
twin power supply unit. 2 x 6-30 volt DBC 
continuously variable. Output current SOOmA. 


Line stabliity better than 5666-1 for 
plus or minus 10% mains Input voltage varia- 
tion. Outaut resistance less than 16 millichms. 
ae 188 Elizabeth Street, city. 61-8158. 


. 


Mab sia cea tele 4 STOCK. Must be cleared, 
gains: 1400 valves, Including octal, many old 
types. Pots, Resistors, Bramco Windings, ete, 
Write tor price list to Allen, 201 Liverpool St. 
ydney, 


TV Radio Pecricai Sales and Service. Established 
S years, one owner.- Under medica! advice 
business must be sold, 


New and used 
Buy from a technician, not a sales- 
Free technical advice. All repairs and 


FAPE RECORDER BARGAINS. 
machines. 
men, 


accessories. Recorders wanted to buy, any 
Condition. Country inquiries welcomed, YTom- 
lin’s Radio, 528 Liverpool Rd., South Strath- 
field. N.S.W. 642-4215, Sydney. 


SELL. All back issues "R. TV & HH." In stock at 
all times. 1939-1955 copies, 2/ each: 56-59, 
3/ each; 1960 to date, each. 
Phone, write or call, T. Weir, 5 
St., Haberfeld, Sydney, 71-2869. 
buy copies. 


UHER AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate in perfection. Sound- 


Wanted to 


Operated relays, bulit-in 2-channel mixer, auto. 
bead projection, 4 heads, 4 tracks, 4-speed. 
and monitors, reverb., echo., stereo. 


wane. freq. range to 20Ke., plus or minus 3 db 
dynamic range to 60 db. Wow and flutter less 
than .1§ per cent, channel sep. 50 db, V.U. 
meters, auto. rewind, clutches for tape protec- 
tion, sound on sound, gold relay contacts, aute. 
torque controls, remote control, rewind, play- 
back, recording stop and start. disconnectable 
auto. recording level controj, batt. and A.C. 
operation, etc., etc. German made, jight and 
compact. You will never see more features or 
quaitty for your money. Push-button control. 

dream to operate and own. Prices from 
£145 to £250/10/. N.S.W. Distributors: 
Tomiin’s Radio, $28. Liverpool Rd.. South 
Strathfield, 642-4215, Country and Trade In- 
quiries welcome. 


ORGAN COMPONENTS, Send for our Illustrated 
catolague fisting parts, kitsets, circuit data 
and electronic organ keyboards, pedal boards. 
contact wires, wiper plates, contact blocks, stop 
switch, stop tabs, piston switches, coupler 
switches, multi-type relays, toe pistons, exores- 
sion controls, solenoids, etc. Also many sundry 
Parts such as felt strips, springs, felt washers. 
pie endec rod and components for pneumatic 
action. 

For the benefit of experimenters we Sist. sets 
of data sheets available for several different 
designs of organs. 

Alan Douglis, a transistorised design and the 
Clyde Organ construction kitsets. 

“Harmonics’’ pre-assembled units and complete 
organs. 

Please send 5/ cheque or pestal note to cover 


part cost of printing and posting. Peska Pty. 
td., P.O. Box 306, Frankston, Vic. 
SILICON and Germanium Oiocdes,  Yranistors, 


Zeners, SCR's, Meters. Highest suet guaran- 


teed, tax paid, pox yas Pipi ciel Teenniees 
Notes provided each ne for 
Catalogue. ELEC CTRONICS © UT CSOCIATES. 76 
View Street, Hobart, Tasmania. 


VELEFUNKEN M24 T/recorder as new, cost £430, 
£300, including 45P dance and Collaro 

Also sell AKG mic, stand, and 
60yds cord ,20 miles tape, ihioneer R301 Amp/ 
3-band tuner phones, and many extras. Offers, 
S.A.E., Box 12, Warradale, S.A. 


C.R.O, R.T.V. and H. Hard T.B. £30, ofter. 
Magnavox Sin Tweeters, £3. 80-3767. 


Pr, 
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dsiwents in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
e letters. Minimum size of advertisements is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
CEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the October issue must reach our 


to The Advertising Manager, ELECTRONICS Australia, 


FOR SALE 
COLriNe RM 2 PM-2 AC power Supply, 
6E- : mobile 


READER SERVICE 


MICROGROOVE 
copying service. 
speeds. Prompt , 
Country and eee enquiries Pade Hebb 
V.tatone Recording Studios, Box 18, Post Office, 
Lane Cove, N.S.W, Phone’ (Sydney) 42-6154. 


SOMETHING DIFFERENT! Send stamped addressed 
envelope for full details of W.A.'s interesting 
and attractive minerals and gemstones to Box 
42(E) P.O. Applecross, W.A, 


TAPE RECORDER OWNERS: The Australian Yape 
Recording Society offers members 56 
p.c. discount on tape and equipment and a 
future pre-recorded tape Write te 
the Hon, Secretary, A,T.R.S., 9, P.O., 
Crow’s Nest, N.S.W 


YRANSISTOR RADIO REPAIRS. All. 
Japanese gets repaired. We have most spare 
parts, but for use in repairs anly. Send set. 
less leather case, by reg. post from anywhere 
in Austrailia. 7-day service. "Toughies’’ take a 
Hetle longer, We also repair Jap. gramo. 
motors to keen correct speed, Peter G. 
Broumaen: 211 George Street, Sydney. Phone 


MAGAZINES-AGENCIES-SAMPLES and Exchange 
offers; compiled from Worid sources. Mention 
your activities, enciosing 5/. 10/ or £1. 
Thompson, 4 Shaw Road, Innaloo, W.A. 


REPAIRS TO RECEIVERS, 
tion, testing, TV alignments, Xtal convs., 
frequency. £20/10/ plus tax. Eccleston Ejec- 
tronics, 146a Cotham Rd., Kew, Vic. 80-3777. 


ELECTRONIC GRGANS, Do not bulld yourself an 

organ without first consulting us. Send for 
information on the superb Schober 
) bulld-it-yourself kits. No stamos re- 
quired. The Electronic Organ.Co., 11 Cadow 
St., Pymble, N.S.W. (Mail only.) 


BENDIX RADIO COMPASS, automatic and man- 
ual types, repairs and spares, 42 Cambridge 
Ave., Vaucluse, N.S.W. 37-3254, 


TAPE YO DISC SERVICE, 
discs’ from your tapes. 15 
this field, 10in discs, 32/6; 12in descs, 45/. 
Write for complete listings. Kay-Bee Record- 
Ings, Box 246, Murray Bridge, S.A. 


Box 


transmitters, construc- 


Quality Microgroove 
years of service in 


EQUIPMENT Exchange Bulletine in its first 7 
months has published articles on SCR’s, Tape 
Recording, Power Supplies, etc., and plans 
articles on Transistor Ignitions, Meter Protection, 
$.A.E. for sample copy Box 177-E, Sandy 
Tasmania. 


POSITIONS VACANT 


WANTED: Young man to Join our expanding 
electronics company. Can you make a hi-fi set? 
Have you personality and ambition? if you 
have these attributes and would like a job 
which combines both selling and caring for 
tape recorders, walkie talkies, audio systems. 
ae please write to: The Manager, ‘Convoy,’ 

49 Kent Street, Sydney, stating your age. 
experience and how much you would expect 
Oo earn, 


ete, 
Bay, 


WANTED 
WANTED Radiotron UX225, Osram KLI, KH, 
Marconi R or any 1925. 


early valves prior 
Stewart, 15 Bent St, Sydney, N.S.W, 


WANTED two G.E.C. elght-inch metal cone ioud- 
speakers, good condition, L, E. ovat! 27 
Sturt St., Ballarat, Vic. Phone 2-5936. 


WANTED, DISC RECORDER. Price, particulars or 
exchange tape recorder, Barnes, College Ave., 
Southport, Qid. Phone 2-1952, 


WANTED B. and K TV ANALY EEN 
Write or ring. Reid, 117 kene 
Warrnambool. 3072. Vic. 


WANTED “E" TYPE COIL BOX 12.5MC to 
25MC for ART receiver. Cooper, 112 St, Johns 
Road, Heckenberg, N.S.W. 


WANTED vigreee y Radios for private collection. 
Cossor Pune ride Maker, valve or early rec.. 
using 
Gasket weave coils, etc. ussell, as 
G.P.O., Box 1225, Sydney. Phone 72-6214 


WANTED R.T.V. and H. mags. vol. 1-24 Sept. or 
vols. must be new cond. Radio Services Manuals 
37-55. Also J.R. adio and Tranistor 
Buy_or borrow instr. book for univ. He 
V.C.T. Top price for good articles. Reply by 
letter, all letters answered, 8. Southwick, 
The Avenue, Windsor, Vic. 


required. 
Street, 
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“ELECTRONICS Australia” 


SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 
PER YEAR 
Commonwealth, Fiji, N. Guinea £1.15:0 
United Kingdom & N. Zealand £A2. 0.0 
British Dominions £A2. 0.0 
Foreign £A2.10.0 


POST THIS COUPON TO:— 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 


A. & R. Transformers Pty. Ltd. .. -. 
Able Electronics Pty, Ltd. .. .. ..—.. 
A.C.E. Radio . ti osc pith OO ASO eee 
Adcola Pty. Ltd. ot: oe) Sik skh lee eee ems 
Aegis Pty. Ltd. ..... Peamresea cre 682, aot 
AKAL Electrical Co. Ltd. apes 
Amalgamated Wireless (A'sia) ‘Lta. 

inside Front Cover, 
Amalgamated Wireless ticbtich — 
Amateur Astronomer .. 


Amplion .(A'sia) Pty. Ltd. 
Anodeon Pty. Ltd. 
Antiference (Aust.) ‘Pty. ‘Ltd. ae 
Arrow Electrenics Co. Pty. Ltd. 
AR.T.C... a 
Asdic Stereo ‘Specialty House ‘and 

Brisbane Agencies .. .. hae me cover 
Austral Instruments .. .. . 75, 1 
Belling and Lee Aust, Pty. Ltd. ..  .. 22 
Bright Star Radio Pty. Ltd. .. .. .. .. a7 
Broadway Electronics Rive Ltd. 2, 3, 80, 134. 
Broughton, Peter . . ince | 
Brown and Watson Pty. “Ltd. oe area tees Gea | 
B.W.D. Electronics Pty, Ltd. .. .. .. 18) 
Carter, Peter .. MTR eek oe eae) | 
Channel Master Pty. “Ltd. SEO. ee eee 
Chieftian Electrics Pty. Ltd. .. .. .. .. 88 
Classic Radio .. . ya EEN se OZ IGe 
Classic Tape Recorders: LESS Spee) eee ee 
Classified .. .. . vie ete stele eerie 143, 
Convoy Imports . fou, SS ge Gee ee ee 
Cunningham, R. H., Pty. Ltd cue Yas 71 
Decca .. Pate hen seo Ry | 
Deitch Bros .. ed beig eke. EROS Rae 
Deitron Electronics .. ante LT: | 
Derek Joliy (Adelaide) 's9, “inside Back Cover 
Ducon Industries Ltd. .. Pane oie tere eee | | 
Electronic Developments ids Lids aes 56 
Electronics Associates .. actrees late S| 
Encel Electronics . . Pesala Meter hE ey. | 
Ericsson, L. M, Pty. kids was Ge Gees 80 


Fairchild (Aust.) Pty. Ltd. .. .. .. .. 10 


General Accessories Pty. Ltd. .. .. .. 7a) 
Genera! Electric ek [RY erm dae oe iar meas o)s 8 
Goodmans .. Se Oe Ser ear 86 
Gray, Simon Pty. Ltd. 3 ba 26, 52 114) 
G.R.D. Instruments Pty. “Ltd. Salo poe I pee 


Ham Radio Suppliers .. .. .. .. .. 128 
H.B, Radio Products .. .. .. .. 97, 113) 
Homecrafts. Pty, Ltds 2.32. pee ee Oe 
Howarth, PRIDS . see eet 7s 


1.B.M. Aust. Pty; Lid... .. Joe 33 
Indeva Ind. Dev. Ass. Pty. Ltd. Za 
International Correspondence School, 78, tie 


Jacoby, Mitchell and Co. Pty. bans 30, 
JH Reproducers Pty. Ltd. .. .. . 


Kodak. Ptys ltd.) ici ee eee ne eee 
Kuenzli, Ernest Pty, Ltd. .. .. .. .. 49 


Lafayette Electronics a Se he es eS 4 
Leroya Industries Pty. Ltd. ei Shin ee 


McLellan, W. J.: Pty. Ltd. =. Sie 4. eee 
Magnavox Pty. Ltd. . IR SOR Ree 
Magrath, J. H. & Co. Ltd. hae as eT 

Manufacturers Special Products, 31, 101 11 
Master Electrics Pty. Ltd. .. .. .. .. 7O 
Mastersound Sales Pty. Ltd. . .. .. .. 96 
Maurice Chapman Pty. Ltd. eo een Og 8 Uae 
Mullard (Aust.) Pty. Ltd. .. .. .. .. 24 


National Radio Supplies 
New Era Products .. 


O.T, Lempriere Pty, Ltd. .. .. 


Philips (Mini Watt Division) \. . 
Pye. Pty, Ltd ee er 


Radio Despatch Service .. .. .. ,. ., 9S 
Radio House Pty. Ltd, .. : 7 
R.C,A. of Aust. Pty. Ltd. 
R.C.S. Radio Pty. Ltd. 
Recorded Music Salon .. 
Rola Special Products ve Utd, 
Rosicrucians .. 

Rowe H. and Co. Pty. “Ltd, 


Sarfon Industries Pty. Ltd. 
Southwell Supplies .. .. .. .. 
Standard Components Pty. Ltd. . 
Standard Publications Pty, Ltd, 
Stotts Correspondence Schsol 
Sure Brite Picture Ragiecs eh 
Swaps Mail Orders .. . an 


Tecnico-Electronics Pty. Ltd. 
Tekni-Cais .. Pe, 
The Capitol Radio Eng. ‘Inst. 
Transistor Kits .. aie 
Tudor Radio .. 


Union Carbide Aust, Ltd. 
United Radio Distributors . 
University Graham instruments _ 


Warburton Franki Pty, Ltd. 

William Willis Co, Pty, Ltd, 
Willis S.&4 Trading Co. .. ., 
Wireless Institute of Aust. .. 
Wonder Woo! Pty, Ltd. .. .. 


Zephyr Products Pty. Ltd. . 


New Radford 
Speakers — 
Executive, 
Monitor 


== | HiFi News 


Berne le: THE MONTHLY NEWS SHEET FOR ALL 
HI-Fl ENTHUSIASTS . SEPTEMBER, 1965 


EW RADFORD SMALL SPEAKER SYSTEMS 
rz i | r Small Loudspeaker Systems of 


SPEAKERS 


The Sound of Perfection 


Exceptionally High Quality 


These are products designed by dedicated enthu- 
siasts. In the essential parameters, each item has a 
more advanced specification than any other comparable 
unit. The performance of the complete set of equipment 
is therefore unapproachable by any combination of 
equipment in its class and price range. 

If you have a musical approach to sound reproduc- 
tion, forget the technicalities and rely only on your 
hearing. A demonstration in your own home is the 
best if this is possible, as the subtleties of extra perform- 
ance, such as high signal to noise ratio, low distortion 
and so on, can be overlooked in showroom demon- 
strations. 

Loudspeakers: Bookshelf type (BLS Series 2), size 
2lin x 12in x 8in, 

Power Amplifiers (Series 3): STA 15. 15 watts per 
channel R.M:S. at 0.1 p.c. dist. (22 watts at 1 p.c. dist.) 

For higher power: STA 25. 25 watts per channel 
R.M.S. at 01 p.c. dist. (36 watts at 1 p.c. dist.). 

Control Unit: SC22. Suitable for cabinet mounting 
or free standing. Greatly improved specification. 


ADC CARTRIDGES 


ADC cartridges are dis- previously _ regarded as 
tinguished by the excep- low-mass designs. 
tionally low mass of the 


: ‘ * t w i i 
moving system, which is Another orthwhile virtue 


is the exceptional ease of 


genuinely below all others stylus replacement by the 
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and results in superior user. Prices for these 
square wave response. cartridges are: 

The use of a fixed mag- : 

net, separate from the 4DC Point Four E £35 
moving system, inducing ADC Point Four .. £30 
its field into an armature ADGCH660) Bee £25 
of extremely light weight, 

reduces mass to half or ADC 660 .. .. .. £20 
Iess than that of systems ADG 7700.2 33) a.) £13 


ae 
Hs 


NEW KEF GROUP 4 CANTATA 


‘his is _a new model originally designed SPECIFICATIONS: 
i the GROUP 4 Integrated High Fidelity 


etn clininn speakers Size: 24in x 16in x 6in. 
esents the ultimate in sli eae ; 

p sonically and visually. Weight: ea 12.5kg. 
nterior arrangements are similar to those Impedance: LESS 

he Celeste, employing the B.139 and T.15 Max. input: 15 watts r.m.s. 

{s with printed circuit crossover network. 30 watts peak. 

‘ somewhat larger enclosure gives a notice- . 

2 improvment in bass response and as one System resonance: 60 c/s. 

ald expect, the middle and high frequencies Frequency range: 40-20,000 c/s, 
intain that delicate transparency which is Input connections: Terminals. 


hallmark of KEF speakers. 


her well-known KEF speaker systems now available are: Celeste, Celeste Portable, 
tte, Duette De Luxe, B139 Woofer, B1814 Woofer, T15 Tweeter (frequency range 
-20,000 c/s), K2 Baffle, Celeste Baffle. 


| 


! information, free literature or demonstration of the ASDIC STEREO SPECIALISTS 


memes? for ail your HI-FI requirements, col! 166 GLEBE RD., GLEBE, N.S.W. Telephone 68-1014 
| D ELECTRONICS BRISBANE AGENCIES 

sa geal N.S.W. Telephone 25-3886 16 Stanley St., South Brisbane, Qid. 4-5466 
Bj ARROW ELECTRONICS DEREK E. JOLLY PTY. LTD. 


$32 Kent St., Sydney, N.S.W. Telephone 29-8580 97 Melbourne St., Nth Melbourne. Tel.: 6-8828 


seein GoD ei aan or YOU CAN OO THIS 
WHY AKE “ PRACTICAL WORK ON 
A.RIC.TELIVISION COURSE —— i] EQUIPMENT AT THE 


LOOKS LIKE THERED e a COLLEGE, BUT ID RATHER 


6 MONTHS LATER: 
TRAINED By 


A.RTC.? WELL ; 
OL TEE TEN AAAGS (SNT IT WONDERFUL 


FoR us / “d TO BE ABLE 


CAN GET OUT OF 
YOUR CEAD-END 
JOB, AND EARN 
MORE MONEY, IF 
YOU MAKE YOUR 
SPARE TIME PAY 
WITH AN A.RT.C 
COURSE. 


GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT MAKE SPARE-TIME MAIL COUPON NOW 
THE COLLEGE MONEY ' You are invited to mail the coupon 
below which can be your first step to- 
With A.R.T.C. you can obtain the If you wish you can make your spare wards securing a job or business of 
training you need. At the benches and time earn money for you. Many your own with good prospects, security 
in the lecture halls of Australian students make extra money at spare and big money. A.R.T.C. will mail to you 
Radio and TV college or in your own time work after only the first few by return, at no obligation to you 


home by correspondence ... you can 
be taught every important aspect of 
radio, television, details of every appli- 


the big free booklet: "Careers in Radio 
and Television.’ This booklet will show 
you definite steps you can take for a 


weeks. Think of all those things extra 
money can bring you, home of your 


cation of the fundamental principles. own, car, time for relaxation, etc. better job, how you can succeed in 
The course is intensely practical and Safegard your future .... mail the life. Post the coupon, phone or call 
individual. coupon today. NOW. 


AUSTRALIAN RADIO & TELEVISION 
| COLLEGE. PTY. LTD., 
| 206 Broadway, Sydney, N.S.W. 


AUSTRALIAN RADIO 
AND TELEVISION 


| Dear Sir,. 4 
Please send me, without obligation, your f 


COLLEGE | booklet “Careers in Radio and Television.” 
PTY. LTD. NAME lite cletea ao 
_E. S$. & A. BANK BUILDING, (a ADDRESS voce 


Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


Printed and published by Sungravure Pty. Limited, of Morley Avenue, Rosebery, at Morley Avenue, Rosebery. 


